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Abstract
The Ammonoidea of the Austin chalk
have not heretofore been studied. Although
their preservation is not as good as would
be desired, 82 species of ammonites are
recognized and described, of which 42
species receive new names; they are dis-
tributed through 35 genera. About half of
the species are Collignoniceratidae. The
most abundant groups of ammonites are
the texanitines, submortonicerines, and
menabitines. Afew important species from
older and younger strata are described,
including 13 from the Upper Campanian
and 1from the Upper Turonian.
Reginaites is thought to be a lowest
Campanian descendant of Texanites. Three
morphological clines of Submortoniceras
can be defined, and the superposition indi-
cates that at least one of these may repre-
sent a lineage.
Combined with a re-evaluation of im-
portant pelecypod species, the results of
the ammonite studies indicate the follow-
ing: The upper Austin chalk of the type
area and the Burditt marl are roughly
equivalent inage to the Brownstown-Gober
and Brownstown-Ozan sequences of north-
east Texas and adjacent Arkansas, which
in turn are roughly equivalent to the Eu-
taw-Mooreville sequence in Mississippi,
and are also approximately equivalent to
the Telegraph Creek-Eagle sequence of the
northern part of the Western Interior.
The zones applicable to the eastern Gulf
Coast appear to be the same as those ap-
plicable to Texas. The zones of the Rocky
Mountain region and the Great Plains are
entirely different from those of equivalent
strata in Texas, within the Senonian, and
correlation can be estimated only by the
mutual occurrence of unusual fossils. The
zones of the standard European sequence
cannot be set up in Texas with any great
accuracy. Instead, a parallel zonation must
be set up in each area, and a correlation
estimated on rarely occurring fossils, stage
of evolution, homotaxial superposition of
family and generic groups, and intuition.
Introduction
The Austin chalk is one of the more
prominent units of the inner Gulf Coastal
Plain (text fig. 1). It is surprising, with
so many publications concerning this for-
mation, that so little is known of its pale-
ontology. Stephenson has studied the oys-
ters, but even Cushman (1946) and Friz-
zell (1954), when listing and illustrating
the Upper Cretaceous Foraminif era, lump
everything together from the Austin chalk
as if there were only one horizon. Frizzell
lists many species from the Austin group,
but most of the collecting in Central Texas
has been from the upper part of the Austin
chalk, and the Foraminifera of the Austin
chalk of the type locality, particularly in
its lower part, have not received proper
detailed attention in the literature. Most
of the fossil evidence for dating the Austin
chalk has come from pelecypods.
Except for a few rare works (Romer,
1852; Hyatt, 1903; Lasswitz, 1904; Scott
and Moore, 1928; Renz, 1936), each of
which included only a few Austin chalk
species, the ammonites have likewise been
largely ignored. Adkins (1933) had seen
most of the ammonites, as indicated by
identifications like "Parapuzosia aff. sto-
baei" "Mortoniceras aff. emschere" "Pa-
rapuzosia aff. corbarica," "a new ammo-
nite genus closest related toMortoniceras"
(=Australiella Collignon), "Peroniceras
2 Bureau of Economic Geology, The University of Texas
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aff. czornigi," "P. aff. westphalicum,"
"Gauthiericeras aff. margae" (Adkins,
1933, p. 453). Presumably all of these
specimens are in the Bureau of Economic
Geology or the Adkins collections, but it
is no longer possible, for example, to de-
termine exactly to which of three species
from the Austin chalk Adkins was refer-
ring with his identification of Parapuzosia
aff. stobaei, except that he indicates this
species is from the Lower Austin;and that
P. aff. corbarica is fromthe Middle Austin.
He had the holotype of Australiella aus-
tinense, n. sp., inmind when he wrote "and
a new genus closest related to Mortonic-
eras" (i.e. Texanites) .
In the following pages 82 species of
ammonites and 9 species of pelecypods are
described. Of the 82 species of ammonoids,
42 receive new names. This seems like a
high percentage, but it must be remem-
bered that the Senonian ammonites of the
Gulf Coast and of Texas have never been
studied. Forty-six of the 82 ammonite spe-
cies are Collignoniceratidae, 14 are hetero-
morphs, one gaudrycerid, and 21 distrib-
uted among Muniericeras, Parapuzosia,
and various pachydiscine genera.
In addition to the 42 new names, 24
species have already been named; 10 spe-
cies, because of poor preservation, are com-
pared to already described species; one is
related to a known species; and 5 are
unidentifiable specifically. Of the 9 pelecy-
pod species, eight are already described
and one is new.
Of the 82 ammonoid species, 67 are
from the limestone facies of the Austin
chalk or Terlingua formation. Fifty-seven
species are from rocks actually ascribed
to Austin chalk by earlier authors.
The texanitines and scaphitines indi-
cate that the Burditt marl, Gober chalk,
"Upper Austin chalk" of Adkins (1933),
the Brownstown marl, the Ozan forma-
tion, and others, should be placed in the
Lower Campanian. Of course this depends
on the assumption that a good Submorton-
iceras fauna and Scaphites hippocrepis s. 1.
are Lower Campanian.
In earlier literature the "upper Austin"
and the "middle Austin" were confused,
and presumably this is the reason that the
Inoceramus undulatoplicatus zone is re-
ferred to as "middle Austin" at one local-
ity and as "upper Austin" in another lo-
cality. Actually the Inoceramus undula-
toplicatus zone is confined to the "middle
Austin," which is lithologically similar to
the "upper Austin," and in fault contact
with iton Walnut Creek where Stephenson
(1937) studied these units. Inoceramus
undulatoplicatus is confined to that part of
the Austin chalk which isLower Santonian,
the upper part of formation B of the pres-
ent work.
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Stratigraphy
When Ifirst started to study the am-
monites of the Austin chalk, Idid not
know that there were nearly so many
forms. Unfortunately, the ammonites seem
to have run in "schools" ;at least they were
buried in "schools." One may collect Aus-
tin chalk for days and find only a few
scraps; then suddenly a locality willbe
reached where there willbe a good many
ammonites. One of the more prolificareas,
and this would be considered poor collect-
ing by anyone who has collected some of
the mediocre European or South American
areas, has been the basal Dessau limestone
onBrushy Creek, Williamson County (text
fig. 2). Only four species, from four gen-
era, have been collected at this locality.
Frequently it has been difficult to find
enough specimens of different genera to-
gether to work out what species belong to
the same substage. Prionocycloceras gabri-
elense, n. sp., has not been found in asso-
ciation with any other ammonite. Itoccurs
above the Peronicer as-bearing beds and
below Texanites stangeri densicostus
(Spath) .Protexanites planatus (Lasswitz)
has not been found in association with
other ammonites, but it likewise occurs
above Peroniceras-heaxing beds and below
Texanites stangeri densicostus. With no
more information than this Protexanites
planatus and Prionocycloceras gabrielense
are assumed to represent the same zone
because of the superposition relationships.
In all the total number of Coniacian am-
monites is small, and the Coniacian is far
from satisfactorily zoned.
The principle of zonation that has been
used for the Austin chalk is that of as-
semblage zones of ammonites, but most
assemblages are small. The assemblage
zones have been dated, first by superposi-
tion to obtain their relative ages. Most of
the zones have been found in superposed
relationship sufficiently often to accept
them empirically. However, a few zones,
such as the zone of Prionocycloceras haz-
zardi, n. sp., in Trans-Pecos Texas, have
not been tied in by superposition. It con-
tains no species from classical sections, and
its age is inferred. This is extremely un-
satisfactory, but is the best that can be
done at this time. The zone of Prionocy-
cloceras adkinsae, n. sp., is also not tied in
by superposition.
Haas (1958) has recently complained
that I(1957) did not state the size of my
hypodigms for my taxa. His complaint is
probably valid for several species if he
considers the hypodigm as including all
of the sample of the new species studied
by the author. Ihave interpreted Simpson
(1940) ,as has Newell (1949, p. 139) ,that
"every specimen definitely referred (in
publication) to a species is or has been
part of its hypodigm." In other words the
hypodigm does not include those individ-
uals of a species not definitely referred to
inprint, orby illustration, ormensuration.
InNewell's interpretation of the hypodigm,
then, its size is automatically given, be-
cause it includes only those individuals
assigned to the species inpublication, usu-
ally only a small part of the sample.
In the present work some estimate of the
size of the sample is given. However, with
some taxa,Iam not able (or not willing)
to draw a sharp boundary between the
definite members and the doubtful or "cfr."
members. Stating a definite sized sample
assumes that one is able to classify allfos-
sils into the various categories, and this I
am most certainly not enough of a catas-
trophist to do. Thus Iam not willing to
state the size of the hypodigm unless, by
following Newell, which apparently Haas
(1958) does not do, Irestrict the hy-
podigm to those individuals that have been
definitely referred to the species (inpub-
lication) ; in other words the published
sample.
When one is discussing how many indi-
viduals of a particular species of fossil are
known, should one count all of the frag-
ments, and if not, what size fragment is to
be the limiting size? Many individuals are
identifiable only after one has become
familiar with a taxon by studying well-
BOUND SEP
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preserved individuals; such individuals
are not fit subjects for taxonomy, but are
important stratigraphically. Should these
be listed and counted? If definitely re-
ferred to as a species (and published) they
automatically become part of the hy-
podigm. There are other fossils more or
less intermediate between taxa. Ido not
deem itnecessary to propose new taxa for
these, and Iwillnot be bound to including
them inexisting taxa, even thoughIrealize
that taxa must eventually have mutual and
mutually exclusive boundaries. For the
present, as far as Iam concerned, they
are neither one nor the other, but are inter-
mediate. Iam certainly not yet capable of
setting up a continuum of taxa, and conse-
quently see no reason to worry about the
intermediate forms, unless they become
important biostratigraphic markers, or im-
portant in working out lineages.
The hypodigm then would seem to vary
with what writers consider fit to describe
and/or study, and, even more likely, it
would seem to be at the mercy of the
amount of detail or the number of illus-
strations a publishing medium is willingto
publish, if Newell is followed by includ-
ing in the hypodigm only those forms
which have been definitely referred to a
taxon in the literature. If this concept is
followed, then the hypodigm may have no
numerical relation to the sample unless the
sample is one specimen only.
Text fig. 2.—The Texas area showing pertinent localities.
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The hypodigm is not as readily adapted
to stratigraphic work as is the typological
concept. From a paleobiological viewpoint
it is perfectly logical, but perhaps incon-
venient, to have the type as a name bearer,
and it matters not whether it is typical of
the taxon which bears its name.
However, stratigraphy is also a science
of probability, in which there is no room
for odd-balls (atypical individuals) be-
cause there is too great a chance that the
atypical individual does not actually repre-
sent the taxon concerned, but is typical of
some other taxon. This can readily be seen
from the work of Trueman and Wier
(1946) .One of their "aff." forms, or even
"cfr." forms could well be the atypical
holotype of a taxon. Further study and
collecting might prove, as it did with some
of Trueman and Wier's groups, that these
atypical things really represented different
species, and the former taxon for which it
had been the holotype then needed a new
name and a new holotype.
That any atypical specimen belongs to a
certain taxon is a subjective pronounce-
ment which if not ignored should be eyed
critically by the biostratigrapher. Such
human hazards of species interpretation
should not be added to the difficulties al-
ready inherent in biostratigraphy. The
working biostratigrapher, when working
with any taxon, always ignores the atypical
individuals. He probably even ignores the
individuals intermediate between the typi-
cal and atypical. Inother words there is a
certain part of any group that the biostra-
tigrapher uses. This part may be that repre-
sented by one standard deviation, two
standard deviations, ormore, but he prob-
ably never uses as many individuals as
would be represented by three standard
deviations. Ido not believe that the actual
part of a sample used by the biostratig-
rapher has ever been computed, but the
atypical ones have to be ignored. Thus, if
the holotype of a species is atypical, that
species either becomes useless or nameless
as a communicable biostratigraphic tool,
especially ifextremely small samples only
are available.
One problem of splitting then comes up
when the stratigraphic use for certain fos-
sils arises. Fossils can be stratigraphic tools
at a taxonomic level sufficiently detailed to
discourage the conservative with the num-
ber of new taxa that could thus be pro-
posed, and, though Jeletzky (1955a) dis-
agrees, it seems to me that stratigraphy
sometimes calls for the naming of an evolu-
tionary "dead-end." Jeletzky (1955a) has
also referred to the top-heavy taxonomy of
ammonites at the specific and generic
levels. However, itdoesn't seem tobe much
worse than the modern cephalopods (Rob-
son, 1929), and inmy opinion the ammo-
nites do not seem to be fragmented taxo-
nomically any more than the Graptolithina,
the Foraminifera, the Rugosa, the Brachi-
opoda, or several other groups.
Icertainly do not see how Jeletzky
(1955a) withhis plexi can hope to date as
accurately as Cobban (1958) withhis hori-
zontal classification, no matter how muchI
personally prefer the Jeletzky type of clas-
sification. For world-wide geochronologi-
cal work Jeletzky's methods may be the
best; for local and regional work Cobban's
is superior. Whatever our classification we
have to satisfy the needs of both types of
correlation, the geochronological, and the
biostratigraphical.
In spite of the loud cry against further
splitting the specialists keep on describing
new taxa.Ican talk strongly on this sub-
ject because Ihave probably been as loud
as any inmy outcry against the fragmenta-
tion of Foraminifera, Rugosa, and Brachi-
opoda, but seldom the Ammonoidea. Ex-
cept for a few specialists who profess and
practice non-splitting, both non-specialists
and specialists seem tobe in the vulnerable
position of maintaining that the man who
knows least about the taxonomic structure
of a group is the recognized leading spe-
cialist for the group. No matter how good
the arguments, the basis for the arguments
seems unsure, because the recognized spe-
cialist is the one being criticized.
Let us assume an impossibility for
the sake of argument —that a particular
sample varies quantitatively in two differ-
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ent directions; itis impossible because un-
doubtedly it varies inmany directions. If
at two different localities, the parts of the
hypodigm from those localities vary
equally inboth directions, then a good cor-
relation might be made. Ifthe variation in
both directions is greater inthat part of the
sample from one locality than itis from the
other locality, the correlation might be
good from the locality with less variation
to some part of the locality with greater
variation, and only questionable in the
other direction. Now, if that part of the
sample from one locality varies most inone
direction, and that part from the other lo-
cality varies most in the other direction,
there may be no valid correlation, since the
variation could possibly, but not probably,
result from chronologically simultaneous
different reactions of gene complexes to
environment (e.g., a good correlation) ,or
it could most probably result from non-
synchronous reactions of gene complexes to
environment (e.g., a poor correlation) .
Biostratigraphers cannot safely assume a
low probability of non-synchronous gene
reactions to environment, unless there is
morphologic identity. Immediately some-
one will raise the question of homeo-
morphy, but Iam concerned here with
generic and subgeneric categories inwhich
homeomorphy, ifpresent, would be almost
impossible tovalidate.
Consequently the biostratigrapher finds
itnecessary to correlate only the morpho-
logically like (or similar) ,including like
ontogenies, parts of the sample and/or
hypodigm, and to ignore the end members ;
whereas the paleozoologist, studying evolu-
tion with only small samples, may be as
interested inend members as inthe typical
members of the sample orhypodigm.
Adkins (1933), Renz (1936), and the
writer (Young and Marks, 1952) have
identified Parapuzosia corbarica (Gros-
souvre) from the Gulf Coast of Texas and
adjacent Mexico. Paleozoologically the
identification seems to be sound because
one can easily say that these different
specimens all fall within the range of vari-
ability of most ammonite species, and this
is what the above authors implied. But, as
we shall see, the identification falls down
on a stratigraphic analysis. The individ-
uals described by Renz belong to the P.
corbarica hypodigm, until removed. Their
position in the hypodigm is by definition
because they were there described, and has
nothing to do with their relation to Gros-
souvre's individuals, except as this rela-
tionship existed in the minds of Renz,
Adkins, and myself. Furthermore, Renz's
individuals are just as easily removed from
the hypodigm, and they actually are the
juveniles of P. bb'sei Scott and Moore
(1928).
In examining the figures of Renz
(1936, pi. 4, figs. 1, la, 2, 2a) it willbe
seen that the Texas forms have the major
or primary ribs differentiated and extend-
ingcontinuously across the venter, whereas
in the forms figured by Grossouvre (1894,
pi. 27, figs, la, lb) the primary ribs on the
venter are not differentiated from the sec-
ondary. It is not out of reason for any
species to have as much variation as the
total variation illustrated by the individu-
als of Renz and Grossouvre combined, ex-
cept perhaps, to a specialist very familiar
with the species of Parapuzosia. The differ-
ence between the European forms and the
American forms is consistent, but the
samples from Europe (published and il-
lustrated) and from Texas and Mexico are
too small to be significant. Because they
were so small, the two samples should have
received different names originally, merely
because they differed. Furthermore, Para-
puzosia corbarica Renz (1936), Adkins
(1933, pro parte), and Young and Marks
(1952) [not Grossouvre, 1894] is the juve-
nile of that tremendous form called Para-
puzosia bb'sei by Scott and Moore (1928).
Imust further point out that the correla-
tion of the upper part of the Austin group
with the Santonian of Europe was based
largely on the identification (actually mis-
identification) of Parapuzosia corbarica in
Texas. The associated fauna shows the
Texas form (P. bosei Scott and Moore) to
be well up in the Lower Campanian, con-
siderably younger than the European P.
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corbarica. Thus a small variation can be
extremely important stratigraphically, and
unless the samples are large enough to be
significant, the biostratigrapher cannot af-
ford to make the correlation unless the
morphology is identical. The biostratig-
rapher cannot afford to say, a priori,
"Thisis areasonable specific variation and
Iwillinclude these two forms in the same
species." To him the only variable part of
the hypodigm that is important is that part
which consists of the topotype material.
Alltoo often in ammonites this means the
only stratigraphically important part of the
hypodigm is the holotype. Then, if the holo-
type is an odd-ball —is atypical —and there
isnothing else quite like it,the entire taxon
becomes useless for stratigraphic com-
munication.
Simpson (1940) has expressed the con-
cept of the holotype serving only the useful
purpose of being a name bearer, and Spath
(1923) before him, apparently was devel-
oping the same concept, but with stratig-
raphy inmind, when he argued for species
with restricted vertical (stratigraphic)
variation and great geographic variation.
The concept of the holotype, or for that
matter a type species, serving only as a
name-bearer is not always convenient to
detailed biostratigraphy. In addition er-
roneous correlations have resulted from
such or similar concepts in the past. The
state of knowledge concerning most Upper
Cretaceous ammonites is still so meager
that it is impossible to differentiate geo-
graphic variation from variation in time.
This is the reason that correlation by range
zone (Hedberg, 1958) is unsatisfactory, at
least in some groups, unless each morphic
type (morphospecies) is treated as a taxon.
Inother words, since time and geographic
variation cannot be separated, and assum-
ing variation intime, the probability of an
"exact" correlation is greater ifexact mor-
phologic identities are correlated. This re-
sults in either a greater multiplication of
names, or a greater use of cf., cfr., and aff.,
or the use of the double standard dis-
cussed by Sylvester-Bradley (1956) ,Spath
(1933) ,and Young (1960b) .
Ihave been hard put to save a zone of
Texanites texanus (Romer), and have not
been very successful. This ammonite,
which Basse (1931) called übiquitous and
the omnipresence of which Haas (1942)
was already dubious, now appears tobe re-
stricted to Texas, unless, as Collignon
(1948) points out, the individual discussed
but unillustrated by Peron (1897) belongs
to it.Not only is Texanites texanus texanus
(Romer) restricted to Texas, but Ihave
been able to locate only 7 individuals in-
cluding the holotype. Realizing that Texan-
ites texanus auctorum was a rather loosely
interpreted taxon, Collignon (1948) de-
scribed several subspecies including Texan-
ites texanus gallica (—Texanites texanus
Grossouvre, 1894, and presumably other
European examples) . Certainly no Texan-
ites texanus texanus (Romer) have been
illustrated from outside of Texas. As Haas
(1942) points out, Romer's species is char-
acterized by special tuberculation, costa-
tion, and especially by its sparsity of costa-
tion. Furthermore, it is known from the
zone of Inoceramus undulatoplicatus
(Romer), from which zone Romer prob-
ably obtained the holotype; this should put
it in the Lower Santonian, below the top.
Furthermore, all evidence indicates that
Texanites texanus gallica occurs in forma-
tion C, immediately overlying the zone of
T. texanus texanus. T. texanus twiningi, n.
subsp., may represent the zone of T. tex-
anus texanus in Trans-Pecos Texas, but it
may also be younger.
T. texanus twiningi, T. texanus gallica,
and other (1948) subspecies (Collignon
uses varieties) may be subspecies of one
species, but there is no excuse, taxonomi-
cally and nomenclatorially, for these to be
subspecies of T. texanus, except for the
exigencies of biostratigraphy —except for
the very practical reason that the world-
wide zone of Texanites texanus has already
become a part of the standard sequence
(Hang, 1908-11; Spath, 1926; Muller and
Schenck, 1943; Gignoux, 1955; Neavor-
sen, 1955) .
From this particular problem of Texan-
ites texanus can furthermore be pointed
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up one of the inaccuracies of biozone or
range-zone correlation. The biozone is de-
fined by the cumulative horizons of the
members of the hypodigm, or sample,
which represents in some manner the vari-
ation of the species. Now, if the holotype
of a species or the typical subspecies of a
species falls outside of the morphologic
group used for correlation as ithas and still
does in Texanites texanus, the biostratig-
rapher no longer has a valid name for the
morphologic unithe isusing. For this rea-
son subspecies which otherwise might be
separated, are here grouped together into
the single species Texanites texanus s. 1.
The zone of Texanites texanus was set
up as the upper zone of the Lower San-
tonian on the basis of European material
quite different from the Texas holotype, but
no one knew (or knows now) what the bio-
zone of this taxon represents inyears, or in
terms of other zones. The only practical
out, now, is to have a zone of Texanites
texanus s. 1. and in different geographic
areas the zone willbe represented by dif-
ferent subspecies of T. texanus, some of
which may be more restricted as subzones
than is the zone. Fiege (1951) would never
agree to any system so practical, but it is
comparable with Arkell's (1956, p. 29)
discussion of separate zonal sequences for
separate provinces.
The sample of T. texanus texanus has
now been reduced to seven individuals, and
if Newell (1949) is followed and only
those specimens which have been definitely
assigned to the species in the literature are
included in the hypodigm, the hypodigm,
with the publication of this work, consists
of only 4 individuals illustrated plus 3 as-
signed by collection number.
The Austin Chalk
The type area of the Austin chalk, a re-
sume.
—Because it was one of the earliest
formations of Texas to receive a name, the
nomenclatural history of the Austin chalk
has been long and varied. Romer (1852)
did not name any formations, but he col-
lected fossils from the rocks we now call
Austin, and he included these inhis "rocks
of the lowlands." Shumard (1860, pp. 583,
585) used the name "Austin limestone."
Even now "limestone" is more appropriate,
as a lithic name, than is the more familiar
and more used "chalk."
Although Shumard (1860) correctly
placed his limestone above the Eagle Ford
(=Fish bed of Shumard) in North Texas,
in the Austin area he did not ascertain the
true stratigraphic relations of his Austin
limestone. Shumard did not recognize the
fault zone later called Balcones by Hill
(1889a). Believing the strata to be near
horizontal Shumard thought that the Aus-
tin passed under the Comanche Peak lime-
stone, topographically higher in the Bal-
cones escarpment. He further included in
the lower part of his Austin limestone the
"bluish" clays of formations we now call
Taylor and Navarro, which, because they
were topographically lower, he presumed
to pass under the Austin of the White Rock
escarpment. We know this because in his
list of Austin fossils he includes "Gry-
phaea" vesicularis, "Nautilus" dekayi, and
Exogyra costata, inaddition to his descrip-
tion of the blue clays in the base of the
Austin limestone. Marcou (1862) mis-
placed some of the older Cretaceous forma-
tions, but correctly placed Shumard's Aus-
tin limestone at the top of the Cretaceous
sequence, with, of course, the blue clays
included.
Little work was done on the Austin chalk
in the next 30 years. In1880 Cope (1880,
pp. 5, 6; Sellards, 1931) recognized the
fault later called Balcones by Hill
(1889a). The recognition of the fault
paved the way for a reinterpretation of the
Cretaceous stratigraphy of Central Texas.
Inthe late 1880's and early 1890's Hill
and Taff rectified many of the earlier er-
rors in stratigraphy, which had accumu-
lated largely as a result of the failure to
recognize the Balcones fault.Inhis earliest
writings Hill was not particularly careful
regarding priority, and inhis report on the
Cross Timbers Hill(1887) ,named the for-
mation, which Shumard had called Austin,
the Dallas limestone. Inhis early writings
for the Texas Geological Survey (1890a)
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Hill did not consistently use Austin, al-
though Dumble (1890, pi. Ill)apparently
did. Hill used White Rock Division and
Austin-Dallas limestone most of the time,
reverting to Austin limestone only once (p.
14).
Hill (1889b) had not yet recognized the
fault and attributed (p. 287) the topo-
graphic higher level of the lower Creta-
ceous along the Balcones escarpment to
pre-Upper Cretaceous folding. In this
paper Hill used Austin-Dallas limestone,
Taff, in 1892, broke the Austin down to
almost as much detail as is used by the spe-
cialists at the present time, and into much
more detail than is used by most workers.
Taff's work completes the early studies of
the Austin chalk in Central Texas. Hill
(1901) merely quotes details from Taff's
work. Likewise Hilland Vaughan (1898;
1902) add nothing to the stratigraphy of
the Austin chalk inthe type area.
By1933 Adkins had named Taff's marly
lime zone the Burditt and had divided the
as he did in 1890. In a third paper in the
same year (1889c) Hill recognized the
Balcones fault. In all papers published in
1889 Hillapplied the following terms to
the unit we now call Austin: Austin-Dallas
limestone, Dallas limestone, White Rock
formation or division (a valid geographic
name from White Rock escarpment),
Rocky Comfort chalk, and Austin lime-
stone. The first four names have long been
relegated to synonymy. Not recognizing
the extent of the faulting at Austin, Hill
arrived at the same thickness for the forma-
tion at Austin and Dallas—about 625 feet.
J. A.Taff (1892) was the first to study
the Austin chalk in detail. His Lampasas-
Williamson section is close enough to the
Austin area, for practical purposes, to be
included in a general description of the
Austin in the type area. Taff's nomencla-
ture, withmodern counterparts, is given in
table 1.
remainder of the Austin chalk into lower,
middle, and upper. Taff's classification,
Adkins' classification, and the classifica-
tion of this work are compared in table 1.
Subsequent work has shown that upper,
middle, and lower, as used at Austin, while
agreeing with Taff's section, do not agree
with upper, middle, and lower as used at
Dallas, or as used in the Rio Grande era-
bayment.
Young and Marks (1952) did not alter
the rock nomenclature. They did apply
Stephenson's (1937) zones, with some
modifications, to the stratigraphy of the
Austin chalk in Travis and Williamson
counties. The Young and Marks' zonal
system is compared with Taff's (1892)
classification intable 2.
The more thorough and more up-to-date-
work by Clarence Durham* (1949, 1955,,
*Durham's (1956, unpublished) classification
"A"lowerunnamed lower Austin
"B"middle
"C"groupchalkarenaceous horizon
DessauAustinupperAustinaucella horizonustin
Burditt
"D"Burdittmarly lime zone
Lower TaylorLower TaylorChalk Marl
This WorkAdkins,1933Tail,1892
TABLE 1.—The classification of the Austin group of the type area after Taff (1892),
Adkins (1933) ,and this work.
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TABLE2.—The classification of the Austin used by Taff (1892) compared to the zona-
tion of Young and Marks (1952) .
1956) has resulted in an excellent but
unpublished rock classification. Until the
publication of this classification Iam using
the terminology in the right hand column
of table 1, where it is compared with the
classification of Taff (1892) and Adkins
(1933) .In all of its details itapplies only
toWilliamson and Travis Counties.
The classification on the right in table
1 is developed from work of the writer
and University of Texas graduate students
plus published notes by Durham (1949,
1955, 1956) and Hazzard (1955; and in
Lonsdale, Maxwell, Wilson, and Hazzard,
1956). Formation D of the Austin group
is the upper limestone member of Adkins'
Burditt, and the Burditt is now restricted
to the lower part of the original Burditt as
described by Adkins (1933) .Formation C
is almost identical with the arenaceous
horizon of Taff (1892), but the base of
the Dessau is placed at an unconformity
(Hazzard, 1956) and includes the upper
several feet of Taff's arenaceous horizon.
Formation B is the upper chalky part of
Taff's unnamed lower Austin, and forma-
tion A is the lower part of Taff's unnamed
lower Austin.
Because the fossils of the Austin chalk,
was given at the XX International Geological
Congress, Mexico City. His nomenclature was
used by Murray (also 1961). Formations A, B,
C, and D of this workare equivalent, respectively,
to Durham's Atco, Vinson, Jonah, and Big House
formations.
excepting echinoderms and oysters, are
usually poorly preserved steinkerns, most
of the Austin fossils have never been de-
scribed. Romer (1852) collected and de-
scribed many fossils, including the follow-
ingspecies from rocks we now call Austin:
Brachiopoda
Terebratulina guadalupae (Romer)
Pelecypoda
Exogyra ponderosa Romer
E. laeviuscula Romer
Spondylus guadalupae Romer
Pycnodonte aucella (Romer)
Durania austinensis (Romer)
Inoceramus undulatoplicatus
Romer
Liopistha elegantula (Romer)
Echinoidea
Hemiaster texanus (Romer)
Ammonoidea
Texanites texanus (Romer)
Stantonoceras guadalupae (Romer)
Baculites anceps Romer
Baculites "asper" Romer
Texasia dentatocarinata (Romer)
"Nowakites" flaccidicostus (Romer)
Conrad (1857) illustrated two of
Romer's (1852) species, correctly identi-
fying Exogyra laeviuscula, but misplacing
it in the genus Gryphaea (1857, pi. 7, figs.
4ab ). Conrad illustrated specimens of
"Gryphaea" aucella (Romer) (Conrad,
pro parte, 1857, pi. 21, figs. 3abc), but
misidentified them as G. pitcheri Hall,not
uadratus zoneInoceramus sub'unnamed lower Austin
Inoceramus undulatoplicatus zoneIs.
Texanites internodosus zonearenaceous horizonLustin
Gryphaea aucella zoneaucella horizon
Exogyra laeviuscula zone
Ostrea centerensis zonemarly lime
zone
Ostrea travisana zone
Lower Taylor claylhalk marl
Young and Marks, 1952Taff,1892
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Morton. Conrad's Exogyra foliacea is the
upper valve of Romer's Exogyra laevius-
cula. These fossils are from Leon Springs,
Bexar County, instead of Leon Springs,
Pecos County.
Adkins (1929, 1931) described only
two fossils from the Austin chalk, Sau-
vagesia acutocosta and Coilopoceras aus-
tinensis. Stephenson (1929b; 1936) con-
centrated largely on oysters, and described
"Gryphaea" wratheri, Lopha travisana,
"Ostrea" centerensis, and Exogyra tigrina
from the Austin group, and Scott and
Moore (1928) described two species of
giant "cart-wheel" ammonites, Para-
puzosia bosei and P. americana. Lasswitz
(1904), from the Rb'mer collection and
from fossils sent to Germany by George
Stolley, an early Austin school teacher,
described "Schloenbachia" quattuorno-
dosa, Texanites minutus, Protexanites
planatus, and Bostrychoceras wysogorskii.
Only a few fossils are known from the
lower Taylor clay, and these are not
diagnostic.
The earliest attempts to zone the Austin
were based on pelecypods, if microfossils
are excluded, and a really satisfactory
microfossil zonation is yet tobe published.
Stephenson (1937) early recognized that
the base of the Exogyra ponderosa zone
was down in the Austin, but he felt that
its appearance was not a good index be-
cause it crossed the horizon he considered
an Austin-Taylor unconformity. Stephen-
son (1937) further zoned the Austin
sequence in the type area on pelecypods;
this zonation is compared with other zona-
tions in table 3. Young and Marks (1952)
revised Stephenson's (1937) zonation
(table 3).
Stephenson's zonation was revised for
several reasons :(1) Exogyra tigrina repre-
sents the top of the Austin inTravis County
and not the base of the Burditt as Stephen-
son (1937) thought. The specimens of E.
tigrina in the basal Burditt are worn and
reworked from the underlying Dessau at
a local erosion surface which accompanied
the activity of a small Cretaceous volcano
at Pilot Knob (Hill,1890b; Romberg and
Barnes, 1954; Weiss and Clabaugh, 1955;
Durham, 1955). (2) Stephenson had ap-
parently misinterpreted Romer's "Gry-
phaea" aucella for the small shells in the
upper Dessau and also in the Burditt.
These are merely juveniles, and Stephen-
son's "Gryphaea wratheri" is the adult
TABLE 3.—A comparison of zonations of the Austin group of Central Texas from
Coilopoceras austinense
Texanites quattuornodosum
Inoceramus subquadratuswestphalicumone named
Peroniceras aff.
Barroisiceras dartoni
Gauthiericeras sp.
Texanites minutus Inoceramus
undulatoplicatusnoceramus undulatoplicatus Austinites, n. gen.
Texanites internodosusBarroisicerasdentatocarinatum
Gryphaea wratheri
Gryphaea aucellaTexanites sp.
Exogyra laeviuscula'xogyra tigrina
Ostrea centerensisOstrea centerensis
Ostrea travisanaOstrea travisana
Young and Marks, 1952Adkins, 1933Stephenson, 1937
arioung art,anStephenson (1937), Adkins (1933
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form of the fossils he considered (Stephen-
son, 1937) to be "G." aucella Romer.
Young and Marks (1952) called the upper
range of "G." aucella the "G." aucella
zone, since it ranges even lower than
Stephenson thought, occurring below the
Inoceramus undulatoplicatus zone on the
San Gabriel River, Williamson County.
A new ammonite zonation is now being
proposed which replaces the Adkins'
(1933) zonation and with which it is com-
pared in table 4. The present zonation
differs from the tentative zonation of
Young (1960a) as shown in table 5.
In the proposed ammonite zonation
there are several departures from the Ad-
TABLE 4.—A comparison of the ammonite zonation used by Adkins (1933) with the
ammonite zonation presented in this work.
Young and Marks' zones are probably un-
necessary. Although they may always be
useful for local work, it is believed that
with the development of an ammonite zo-
nation and the to-be-hoped-for planktonic
foraminiferal zonation, that the pelecypod
zonation willdecline in importance.
Adkins (1933) gave a zonation of the
Austin chalk on ammonites, but since most
of the species were related to European
species and were never described, the
zonation was impractical. The zonation
published by Young (1960a) suffers
the same defects. Also, Adkins' mid-
dle Austin chalk varies in age across
the outcrop in Texas, because of the con-
fusion of Dessau typechalks with a similar
chalk here called formation B. Adkins'
zonation is compared to Stephenson's
(1937) and Young and Marks' (1952)
in table 3.
kins zonation which need explanation. The
question mark preceding Barroisiceras
dartoni is not Adkins', it is mine. Ihave
not yet been able to verify the horizon of
the species described by Reeside (1932).
Adkins identified some of his fossils as
related (aff. or cf.) to European forms.
When described, the taxonomic changes
are more apparent than real. The nomen
nudum of Adkins, Austinites, n. gen.,
(1933, p. 407) is the species herein de-
scribed as Australiella austinensis, n. sp.
The zonation which Iam proposing is
based entirely on collignoniceratids,
whereas Adkins (1933) interspersed un-
related forms. Also Adkins' Taylor zona-
tions (1933, p. 407) were interspersed
from a Trans-Pecos Texas section, and
had not (nor have they yet) been de-
scribed in superpositional sequence with
the Austin zones, although Young (1958a;
Peroniceras haasiCoilopoceras austinense
Peroniceras westphalicumPeroniceras aft.westphalicum''A"
?Barroisiceras dartoni Prionocycloceras gabrielense
Gauthiericeras sp.
Texanites stangeri densicostusTexanites minutum"B"
Texanites texanus texanusAustinites n.gen.
Texanites texanus gallicadentatocarinatum"C"
Texanites shiloensisBarroisiceras
essau
Submortoniceras t,equesquitens<Texanites sp.
iurditt Delawarella delawarensisParapuzosia americana
"D"
Delawarella sabinalensisScaphites hippocrepisLower Taylor
This WorkAdkins, 1933Formation
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1960b) has stated that there is such an
occurrence. This superpositional sequence,
observed since the publications of Adkins,
alters the zonal sequence greatly. For in-
stance, Delawarella delawarensis has been
collected from formation D and Scaphites
hippocrepis s. 1. from the Dessau chalk.
These two fossils occur together in the
Brownstown marl (Stephenson and Ree-
side, 1938; Dane, 1929). Since Young
(1960a) published his tentative zonation
Placenticeras guadalupae has been re-
covered from the Dessau chalk, zone of
Submortoniceras tequesquitense, and has
not been recovered from Taylor rocks, or
from rocks normally attributed to the
Santonian.
Scaphites hippocrepis has been reported
from the Taylor (Scott, 1933), but Ican
find no record of the locality; Isuspect a
locality between Bell County and Dallas,
but cannot be certain. Stephenson and Ree-
side (1938) also report 5. hippocrepis
from the Taylor clay, but without giving
a locality. Since the base of the Taylor is
of different ages in different areas, it is
possible for 5. hippocrepis to be Taylor
in some areas and Austin inothers.
"Kreide dcs Hochlandes" as Senonian and
his "Kreide am Fusse dcs Hochlandes,"
including rocks we now call Austin and
Taylor, as Turonian. Marcou (1862)
correctly placed the Austin limestone and
the blue marl in the Senonian, but follow-
ing Shumard, had the blue marl beneath
the fish bed (Eagle Ford). Hill seldom
bothered with European correlations and
standard sections, but in 1894 (p. 337)
he implied that the post-Benton (e.g. his
Glauconitic Division) was Senonian, and
in this he was correct. Lasswitz (1904)
attributed all of his fossils we now know
to be from the Austin to the Emscherian.
Bose, by 1919, knew that the Austin and
Taylor belonged to the Senonian, and of
course was very definite by 1928. Likewise
Stephenson by 1923 had correlated the
Austin chalk as Senonian, and pointed out
(p. 59) that Schliiter (1876 and 1887)
had early correlated the Austin with the
Emscherian or Lower Senonian. The first
big dispute concerning the age of the Aus-
tin and Taylor arose when Gayle Scott
(1927) stated the Austin to be of Coni-
acian and Santonian ages and the Taylor
to be Campanian. Although his reasons
TABLE 5.—The tentative zonation of Young (1960a) compared to the more mature
zonation now proposed.
The age of the typical Austin section. —
Almost as soon as Cretaceous fossils were
described from Texas, authors began cor-
relating these deposits with the European
section. Romer (1852) considered his
may not all have been valid, as we shall
see, Scott was more nearly correct than
his predecessors and colleagues. Bose
(1928, p. 178) criticized Scott strongly
for citing Texasia dentatocarinata (R6-
Peroniceras haasieroniceras n.sp.
Peroniceras westphalicum'eroniceras
westphalicum Prionocycloceras gabrielense
T.stangeri densicostusT. stangeri densicostus
Texanites texanus texanusTexanites texanus texanus
Texanites texanus gallicaTexanites texanus gallica
Texanites shiloensis'evahites sp. aff. bevahensis
S. tequesquitenseübmortoniceras n. sp. afif. tenuicostulatum
D. delawarensiselawarella delawarensis
Delawarella sabinalensisn. sp. aff. roedereri
This WorkYoung, 1960 a
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mer) (Scott's Barroisiceras haberfellneri)
and Texanites texanus (Romer) from the
same horizon, yet they do occur inadjacent
strata, and contrary to Bose's suggestion
Texasia dentatocarinata is younger than
Texanites texanus; Scott's main error was
in identifying Romer's species with Bar-
roisiceras haberfellneri. Bose, on the
other hand, was correct in criticising Scott
for interpreting species and genera with
too great latitude. For reasons to be ex-
plained laterIam also inclined to disagree
Coniacian for that part of the Austin chalk
in which the species did not occur. Of
course the Coniacian was identified in
other areas by the presence of species of
Peroniceras and Gauthiericeras. This is
perhaps rather hard on Scott, but Ihave
already pointed out that he was more
nearly correct, concerning the age of the
Taylor, than his colleagues. He interpreted
his fossils, but insufficient detail was then
known to be certain of the superposition
of the different species.
TABLE 6.—The age of post-Turonian Cretaceous strata of Texas after Bose (1928),
Scott (1927), and Stephenson (1927; 1928).
with Bose (1919, p. 13; 1928, p. 178) on
the interpretation of Exogyra ponderosa.
Romer's (1852) type of Exogyra ponde-
rosa is almost certainly Bose's "Austin
chalk species." Table 6 compares Bose's
(1928), Scott's (1927), and Stephenson's
(1927, 1928) interpretation of the Euro-
pean stage equivalents of post-Turonian
Cretaceous strata of Texas.
Many of the interpretations are based
on errors of identification. Since all three
authors have borrowed from the same
sources and from each other, the responsi-
bility for such errors has become inextri-
cably confused and extremely difficult to
ferret out. The Santonian was identified
on Texanites texanus (Romer) ,and every
texanitid with five nodes per flank was
included inRomer's species. The Coniacian
was early based on Texasia dentatocari-
nata (Romer), but only Scott recorded
the anomaly of this species being out of
position, superposition-wise, and even Scott
(1926) did not let this deter him from
using the species to help identify the
Although the superposition of the se-
quence was confused, there was never any
argument about the Coniacian age of the
lower part of the Austin chalk. Ifthe three,
Scott, Bose, and Stephenson, had ever been
in the field together, Isuspect that there
would have been no agreement on where
to place the top of the lower part of the
Austin chalk. Bose (1928, p. 172) stated
that Texanites texanus (Rb'mer) was from
the base of what he called the upper Austin
chalk, but this was by definition, since the
Santonian part of the Austin was auto-
matically the upper. Bose (p. 172) further
indicated his belief that T. texanus and T.
roemeri (Yabe and Shimizu) were the
same species, but by 1930 Burckhardt
(1930, p. 225), based on unpublished
work by W. R. Fehr, presented a zonation
definitely showing the zone of T. roemeri
above the zone of T. texanus. Much of the
Fehr collection is at Austin, in the collec-
tions of the Bureau of Economic Geology.
The Fehr catalogue, however, has not been
located. Presumably Burckhardt had seen
ConiacianConiacian Coniacianustin
SantonianLower Santonian Santonian
CampanianUpper Santonianaylor
CampanianCampanian
MaestrichtianMaestrichtianavarro
Stephenson,
1927, 1928
Scott, 1927Bose, 1928Texas formation
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the Fehr collection while it was still a
part of the "El Aguila" collection*, be-
cause he indicates some of the identifica-
tions were his. There is a good specimen
of Texanites texanus gallica (pi. 38, figs.
3 & 4) in the Fehr collection, and this
specimen is most likely the Texanites
texanus of Fehr in Burckhardt, since this
species was called Texanites texanus by
European authors until Collignon (1948).
Nevertheless the Fehr zonation as given by
Burckhardt is a considerable improvement
over Bose's. Bose's (1928) and Bose and
Cavins' (1928) zonations are couched in
European terms and have to be taken on
faith, and cannot always be used to date
the formations, because the two authors
did not always indicate the formation or
even the lithology from which the fossils
had been collected. Tatum (1931, p. 872)justifiably criticized them for omitting the
local rock classification.
Burckhardt (1930, pp. 225 ff.) accepts
the age dating of Bb'se, with the zones of
Barroisiceras, Peroniceras, Gauthiericeras,
and Inoceramus undulatoplicatus as Coni-
acian, and with the zones of Texanites
texanus, T. roemeri, and the blue marls
with Exogyra ponderosa as Santonian— in
other words the Taylor clay as upper San-
tonian. Muir (1936, p.54) also gives both
the Fehr and Bose zonations as given by
Burckhardt.
Although Adkins (1933) refers to
Burckhardt, it is doubtful if, at the time
of his writing,he had had an opportunity
to study thoroughly Burckhardt' s paper.
*
"El Aguila" or the "Mexican Eagle" was a
common designation for Compania Mexicana de
Petroleo, a subsidiary of Royal Dutch Shell. Ge-
ologists of this group later worked under the
Aguila and Corona Joint Geological Department.
The fossils collected by geologists from 1916 to
1932 for these organizations are included to-
gether in the W. S. Adkins collections as the "El
Aguila collection." Some of these fossils were
collected by W. R. Fehr and found their way into
the collections of the Bureau of Economic Ge-
ology in a manner unknown to me. Other fossils
collected by Fehr are with the rest of the El
Aguila fossils in the W. S. Adkins collections.
Burckhardt (1930) had seen the Fehr fossils and
presumably most of the ElAguila collection.
Adkins' zonation, as given earlier, follows
the age-dating of Bose, with the Taylor
and upper Austin as Santonian. Scott
(1933, p. 48) reversed himself from his
1927 position. Whether he did this by
pressure of opinionof geologist colleagues
cannot be determined, but whereas in his
1927 paper all of the Taylor was Cam-
panian, in 1933 he accepted the Santonian
age of the lower Taylor, approving a
Campanian age for the zone of Exogyra
cancellata Stephenson, thus including the
formation we now call Neylandville in
the Campanian. Scott here places Placentic-
eras syrtale and Scaphites hippocrepis in
the Santonian. It is probable that at this
time the methods of treatment of Freeh
(1915) and Nowak (1916) were replacing
those of Grossouvre (1901) and Haug
(1908-1911) as references for American
writers.
Renz (1936) compounded the correla-
tion error when he misidentified the juve-
nile of Parapuzosia bosei Scott and Moore
as P. corbarica (Grossouvre) .However, I
should not criticize Renz too greatly for
this, because Icontinued the misidentifi-
cation 16 years later (Young and Marks,
1952). Why American paleontologists
continued to call Inoceramus undulatopli-
catus Romer Coniacian, after Woods's
(1912, 1913) reporting of Inoceramus
undulatoplicatus from the chalk of Haldon,
and his reporting of Schliiter's variety
digitatus from the zone of Actinocamax
quadratus in addition to the zone of Mi-
craster coranguinum, cannot easily be
understood. Likewise American paleon-
tologists continued to use Scaphites hippoc-
repis DeKay as a Santonian index (Scott,
1927; Stephenson, 1928, 1939), probably
following Freeh (1915) and Nowak
(1916) ,long after itwas designated Cam-
panian in Europe (Grossouvre, 1894,
1901; Haug, 1908-1911) .Jeletzky (1951)
discusses this problem thoroughly, and,
although Schmid (1959) argues for the
Upper Santonian age of the zone of Pla-
centiceras bidorsatum, most of the French
workers seem to go along with Jeletzky
(Basse, et al., 1959; Dalbiez, 1959) .Prob-
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ably some circular reasoning is involved
on the part of American geologists; after
mistakenly correlating certain American
formations with the Santonian, ifScaphites
hippocrepis were found in other strata,
they were correlated to the American sec-
tion instead of to the area where the stages
were first defined.
Stephenson (1939, p. 545) correlates
the Taylor with the Campanian, but later
in the same paper (p. 548) reverts again
to the Upper Santonian age of the lower
Taylor, using Scaphites hippocrepis and
Delawarella delawarensis as his Santonian
indices.
Schuchert (1943) generally follows
Stephenson; he inserts some of his own
ideas, but follows Stephenson for the type
Austin and Taylor. He will not be led
into the error of using lower Taylor as a
subdivision of Taylor, and calls the lower
Taylor clay the unnamed marls. If one
examines the excellent correlation made
by Elias (1931), and then tries to corre-
late back to Texas, obviously something is
wrong. Elias correlates the Telegraph
Creek with the Campanian Discoscaphites
aquisgranensis (Schliiter), but mistakenly
has D. aquisgranensis older than Scaphites
hippocrepis.
Hazzard, Sullins, and Flocks (in Lons-
dale, Maxwell, Wilson, and Hazzard,
1955, table 3) give a general correlation
chart, in which they show the general cor-
relation with Europe, and in which they
still include the older lower Taylor beds
as Santonian.
Spath (1953) attempted to lower the
base of the Maestrichtian to include the
zone of Hoplitoplacenticeras vari (e.g. the
Pecan Gap and Wolfe City sand). By in-
cluding the zone of Hoplitoplacenticeras
vari in the Maestrichtian Spath was fol-
lowing Grossouvre (1901) and Haug
(1908-1911) who placed the zone of
Bostrychoceras polyplocum in the Mae-
strichtian. InFrance the upper part of the
zone of Hoplitoplacenticeras varihas been
I
B. haberfellneriBarroisiceras haberfellneri
Parabevahites emscheris
Texanites hourcquiTexanites texanus
0
D
Bevahites bevahensisPlacenticeras
"
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Submortoniceras rennei
Placenticeras bidorsatum I0
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and
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TABLE 8.—Comparison of ranges of texanitine genera in Madagascar (from Collig-
non, 1948) and Texas. Dashed lines represent ranges of genera inMadagascar; solid
lines represent ranges inTexas.
20 Bureau of Economic Geology, The University of Texas
included in the zone of Bostrychoceras
polyplocum (Sornay, 1957b) ,but Hoplito-
placenticeras vari is sufficiently rare that
perhaps its occurrences should be re-evalu-
ated. At least no umbrage should be taken
at Spath's (1953) suggestion, since he
thought that he was following the classical
work of Haug (1908-1911) in his classi-
fication.
Even when the zone of Hoplitoplacentic-
eras vari is included in the Campanian,
the zone of Bostrychoceras polyplocum is
included by some workers in the Mae-
strichtian (Basse, et al., 1959; Sornay,
1957b, 1959), and Sornay (1957b) fol-
lows the Haug classification. However,
Dalbiez (1959) includes the zone of
Bostrychoceras polyplocum in the Cam-
panian, and this classification is more
likely to gain the acceptance of micro-
paleontologists (Reiss, 1955, p. 116).
This also leaves the zone of Exogyra can-
cellata (which occurs with B. secoense,
n. sp.) in the Campanian.
Jeletzky (1951, 1958) has given a
rather thorough discussion of the European
zonation. His zonation, plus the fossils
which are important to the Central Texas
zonation are compared with Collignon's
(1948) zonation for Madagascar and the
now proposed zonation for Central Texas
intable 7.
There are a number of discrepancies in
these correlations which need ironing out.
Most of the concern is over the Campanian-
Santonian boundary. Nowhere have the
European workers included Texanites
stangeri densicostus in their zonal system;
the species apparently has not been found
inEurope. InTexas T. stangeri densicostus
overlies the zone of Prionocycloceras
gabrielense, and underlies the zone of
Texanites texanus texanus. Its exact re-
lationship to Paratexanites sellardsi is not
known. Consequently it cannot be deter-
mined ifthe zone of T. stangeri densicostus
is equivalent to a zone of T. texanus in
Europe, or the zone of T. emscheris, or is
not represented. I've called the zone of T.
stangeri densicostus Santonian and the
zone of Prionocycloceras gabrielense Coni-
acian, but the absence of more typical
Upper Coniacian forms of Europe, such as
P. bourgeoisi and Gauthiericeras margae
make more definite decisions difficult. G.
aff. margae auctorum in Texas, Ibelieve,
willprove referable to M. roquei Pervin-
quiere. In Texas Inoceramus undulatopli-
catus Romer occurs in the zone of Texan-
ites stangeri densicostus and ranges up-
ward into the zone of T. texanus texanus.
Wolansky (1932) followingHeinz (1928)
separated /. undulatoplicatus and /. digi-
tatus and placed them both in the
Emscherian. However, Jeletzky (1958),
who uses Coniacian instead of Emscherian,
includes Inoceramus undulatoplicatus in
the zone of Texanites texanus [? =T.
texanus gallica (see Collignon, 1948, who
says that there are no true T. texanus
texanus in Europe)], and in the base of
the Santonian. My Texas interpretation
thus agrees reasonably well with Jeletzky.
Itshould be pointed out that the difference
in larger posterior ribs which Woods
(1912) used to differentiate the variety
digitatus Schliiter from Inoceramus un-
dulatoplicatus s.s. is not valid, since topo-
types of /. undulatoplicatus possess the
"digitatus" ribbing.
More problems arise at the Santonian-
Campanian boundary. Part of these prob-
lems result from species interpretation.
Europeans, early and late (Grossouvre,
1894, 1901; Haug, 1908-1911; Bose,
1928; Bose and Cavins, 1928; Burckhardt,
1930; Jeletzky, 1951, 1958; Sornay,
1957b; Basse, 1959; Collignon, 1959)
have continued to put Placenticeras syrtale
(Morton) in the Santonian, in spite of the
statement by Hyatt (1903) that the Euro-
pean forms did not belong to Morton's
species. Scott (1927) in keeping with
European usage assigned Placenticeras
syrtale to the Austin chalk and the San-
tonian, so that his Taylor could be Cam-
panian, disregarding the statement in
Hyatt (1903, p. 206) that the locality and
horizon of P. syrtale was unknown. Later
Scott (1933, p. 59) stated that he had
identified Placenticeras syrtale and Scaph-
ites hippocrepis from the lower Taylor.
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Now allEuropean writers except Nowak
and a few followers (Nowak, 1916, p. 66,
table facing p. 67) include Scaphites hip-
pocrepis in the Lower Campanian (Gros-
souvre, 1894, 1901; Haug, 1908-1911;
Jeletzky, 1951, 1955a, 1958, are a few
examples). Reeside (1927b, p. 22) said:
"In a comparison with figures and
descriptions of the European forms re-
ferred to Scaphites hippocrepis the writer
can see no essential differences from the
American specimens, and it seems justi-
fiable to use the same name for them,
though the writer is skeptical in general
as to the validity of such widespread ap-
plication of specific names."
Stephenson (1923, p. 58, in a quote
from Reeside; 1928, p.492; 1939, p. 548)
followed Reeside. Groot, Organist, and
Richards (1954, p. 24) among others re-
port Scaphites hippocrepis with Dela-
warella delawarensis (Morton) ; this also
tends to support the Campanian age of S.
hippocrepis. The present status then is:
Europeans consistently record S. hippoc-
repis above Placenticeras syrtale (Mor-
ton). Americans record Placenticeras syr-
tale with 5. hippocrepis. There are five
possible explanations: (1) the zones of S.
hippocrepis and Placenticeras syrtale are
not valid for intercontinental correlation;
(2) the zone of S. hippocrepis is not valid
for correlation; (3) the zone of Placen-
ticeras syrtale is not valid for correlation;
(4) the American S. hippocrepis is not the
same species as the European S. hippoc-
repis; (5) the European Placenticeras
'syrtale is not the same species as the
American Placenticeras syrtale (Morton)
as already stated by Hyatt over 50 years
ago (Hyatt, 1903, pp. 191, 237-238) .
Although my experience with species
of Placenticeras leads me to believe that
we do not yet sufficiently understand them
to use them for correlating purposes, Iam
in agreement with (5) above, that Euro-
pean ammonites should not be assigned to
Placenticeras syrtale (Morton). Hyatt
(1904, p. 191) early pointed to the paral-
lel, but separate, evolution of the nodose
species of Placenticeras in Europe and
America, and his observations concerning
the consistently more laterad positioning
of the umbilical nodes in the European
species are still valid.
Jeletzky (1958) places Placenticeras
guadalupae in the Middle Santonian, yet
Romer's type, in spite of Adkins' (1933,
p. 476) conjectures, probably came from
the Dessau limestone, zone of Submorton-
iceras tequesquitense, n. sp., just below or
with Scaphites hippocrepis crassus Ree-
side, but above Bevahites bevahensis Col-
lignon, which Collignon (1948) already
places in the top of the Santonian. Hyatt
likewise differentiated P. guadalupae auc-
torum (inEurope) from Romer's species,
and it is very probable that the European
Santonian-Campanian Placenticeras repre-
sent a separate plexus from the Campanian
Placenticeras of North America.
Hyatt (1903) indicated that P. syrtale
was morphologically transitional from
normal, smooth, placenticerine species to
P. guadalupae, but P. syrtale in America
appears later than P. guadalupae. P.
guadalupae, in America, is long-ranged,
ranging from the zone of Submortoniceras
tequesquitense through the zone of Dela-
warella delawarensis in the San Carlos
area of Trans-Pecos Texas, and in north-
east Texas, where it occurs in the Gober
chalk, and in adjacent Oklahoma (several
localities) . This latter relationship of P.
guadalupae and D. delawarensis is also
true of the Eutaw formation in the Eastern
Gulf region if occurrences reported by
Stephenson and Monroe (1940, p. 69) are
correct. This is one of the reasons Ihave
gone to a zonation using texanitines for as
high as such species range, and conse-
quently place P. guadalupae (Romer) in
the base of the Campanian. By doing this
Iam following the classification of the
Campanian as used by Collignon (1948),
who thought he was correlating with Gros-
souvre (1894, 1901) and Haug (1908-
1911). Collignon correlated his zone of
Bevahites bevahensis (Upper Santonian)
with Haug's zone of Placenticeras "syr-
tale." In Texas Placenticeras guadalupae
(type and typelocality) occurs above Beva-
22 Bureau of Economic Geology, The University of Texas
kites bevahensis, but below Placenticeras
syrtale.
marl, zone of Delawarella delawarensis,
which, following Collignon (1948) I
place in the Lower Campanian. This, of
course, disagrees with Cobban (1955, p.
A specimen of Scaphites leei parvus
Reeside has been found in the Burditt
Text fig. 3.
—Ranges, known and inferred, of post-Turonian collignoniceratid species in
Central Texas, with the corresponding collignoniceratid zonal scheme for the Gulf Coast
of the United States.
Upper Cretaceous Ammonites from the Gulf Coast of the United States 23
200) because he not only places the zone
of Desmoscaphites erdmanni with Scaph-
ites leei inthe Santonian, he (1955, p. 200)
places the overlying Telegraph Creek
zone of Desmoscaphites bassleri in the
Santonian. On the other hand Jeletzky
(1955b) would place at least part of the
Telegraph Creek formation in the Cam-
panian. Cobban (1955, p. 105) now places
the Eagle sandstone (main zone of Scaph-
Text fig. 4.
—Ranges of ammonoids other than Collignoniceratidae, and ranges of a few
important pelecypods, as known inCentral Texas, with the corresponding collignoniceratid
zonal scheme for the Gulf Coast of the United States.
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TABLE 9.—Comparisons of former nomenclatures and correlations of the Austin chalk
withpresent nomenclature and correlation.
ites hippocrepis) in the Campanian, im-
plying a departure from earlier American
interpretations of an Upper Santonian
Eagle sandstone.
Correlation of the Gulf coast with the
standard section. —Young (1960a) has
published a premature comparison of the
Gulf Coast post-Turonian Cretaceous zona-
tion with that of Europe. In this zonation
the base of the Submortoniceras teques-
quitense, n. sp., (=S. sp. aff. tenuicostula-
tum Collignon in Young, 1960a) zone was
taken as the base of the Campanian. The
selection of the lowest Submortoniceras
as Campanian follows Spath (1926) and
Collignon (1948) (Table 7). In Texas
S. tequesquitense is the oldest species of
this genus, but two other species migrated
into Central Texas in the latter part of the
zone of S. tequesquitense (upper Dessau
chalk) ; these are S. chicoense (Trask)
and S. uddeni, n. sp. Allthree of these
species of Submortoniceras occur in the
Dessau limestone, as also does Delawarella
campaniensis (Grossouvre) and Australi-
ella pattoni, n. sp. This is certainly a
Campanian fauna. Three species of Texan-
ites occur with 5. tequesquitense in the
lower part of the 5. tequesquitense zone;
these are T. shiloensis, n. sp., T. roemeri
(Yabe and Shimizu), and T. lonsdalei,
n. sp. Of these three species of Texanites
only T. roemeri overlaps species of Sub-
mortoniceras in range other than S. te-
quesquitense, occurring with Menabiles
densinodosus (Renz) at Plymouth Bluff.
Since all of the specimens of Stantonoc-
eras guadalupae (Romer) known from
Central Texas are from the zone of Sub-
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TABLE 10.—Distribution chart for 41 species of post-Turonian collignoniceratids for
some Gulf Coast localities. The question marks do not represent questionable identi-
fications, but questionable horizons at that locality. For instance, the questioned
Lowndes County occurrences denote fossils from the L. C. Johnson collection, U. S.
National Museum ;for these there is no locality data. The occurrence of Delawarella
delawarensis in the Mooreville chalk is from Stephenson and Reeside (1938) ;Ihave
not seen the specimen.
D. sabinalensis
D. danei
D. delawarensis
Delawarella campaniensis
M. walnutensis
?Menabites densinodosus
S. mariscalense
;;S. sancarlosense
S. chicoense
S. vanuxemi
S. vandaliaen.se
Submortoniceras tequestquitense
Reginaites durhami
B. costatus coahuilaensis
Bevahites bevahensis
Defordiceras hazzardi
A. welderi
A. pattoni
?Australiella austinense
P. cf. mexicanum
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T. roemeri
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TABLE11.—Distribution chart for ammonoids other than Collignoniceratidae, and for
a few important pelecypods, for some Gulf Coast localities. The question mark signi-
fies a questionable identification.
mortoniceras tequesquitense, S. guada-
lupae, in the Collignon classification, and
also so considered by Wright (Arkell,
Kummel, and Wright, 1957), is Lower
Campanian. If the 5. guadalupae and
Scaphites leei parvus zones are Upper San-
tonian, then Submortoniceras tequesqui-
tense, S. chicoense, S. uddeni, n. sp., Aus-
traliella pattoni, and Delawarella cam-
paniense are also Upper Santonian (text
figs. 3, 4).On the other hand, ifthe Stanto-
noceras guadalupae zone isLower Campan-
ian, there is not very much Upper San-
tonian left in the standard section, and
even less in Texas. This is the reason Iwas
tempted to put a zone of Texanites texanus
gallica in the Upper Santonian (Young,
1960b) .This is also the reason that Ihave
indicated that my correlation of the Cen-
tral Texas zones and the zones of the stand-
ard section of the Upper Santonian and
Lower Campanian are only tentative (table
7).
Iput all but about the lower 20 feet of
the Dessau chalk in the Campanian, and
also all of the Burditt marl and of forma-
E. ponderosa upatoiensis
Gryphaea aucella
Exogyra ponderosa ponderosa
E. ponderosa erraticostata
Lopha tra visaria
P. sp.
Pseudoschloenbachia wilsoni
Texasia dentatocarinata
Eulophoceras wollmanae
P. pseudosyrtale
Placenticeras guadalupae
Muniericeras twiningi
E. sp.
E. jimenezi
P. paulsoni
Eupachydiscus gordoni
?bradyi
P. Americana
Parapuzosia bosei
S. leei parvus
S. hippocrepis crassus
Scaphites hippocrepis s. 1.
Smedaliceras durhami
Glyptoxoceras ellisoni
Phlycticrioceras sp. cfr. douvillei
Allocrioceras hazzardi
B. sp. cfr. anceps
Baculites sp. cfr. aquilaensis
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tion D. This makes the upper 100 feet or
so of the old "upper Austin," at Austin,
Lower Campanian. Following the correla-
tions to be made later, the Brownstown
formation of Arkansas, the Gober chalk
of Texas, the Tombigbee sandstone of Ala-
bama and Mississippi, and the Telegraph
Creek formation of Montana would repre-
sent approximately the lowest Campanian.
Since the physical stratigraphy of the
Austin group is still unpublished Ihave
used the following subdivisions of the Aus-
tin group from bottom to top: formations
A, B, C, Dessau, Burditt, and formation
D. The history of the correlation and
nomenclature appears earlier in this work
and is summarized in tables 6 and 9. The
zones of Peroniceras haasi, n. sp., and
Peroniceras westphalicum (Schlxiter) are
Lower Coniacian and occur in formation
A (text rigs. 3, 4). The zone of Prionocy-
cloceras gabrielense, n. sp., Upper Coni-
acian, occupies the upper part of formation
Aand the lower part of formation B. The
zone of Texanites stangeri densicostus
(Spath) occupies the middle part of for-
mation B, and the zone of Texanites tex-
anus texanus (Romer) occupies the upper
part of formation B. The zone of Texanites
texanus gallica Collignon is not well
known, but appears to lie in formation C,
and according to Collignon (1948) and
others is the top of the Lower Santonian.
If T. texanus gallica is Lower Santonian,
instead of Upper Santonian as presented
by Young (1960a), most of the Upper
Santonian is either missing or has not yet
yielded ammonites, or is but a figment of
someone's imagination as to the biostrati-
graphic position of Stantonoceras guada-
lupae (Romer) .The base of the overlying
Dessau limestone contains the top of the
Santonian inthe zone of Texanites shiloen-
sis, n. sp. The lowest Campanian zone of
TABLE 12.—Ranges of post-Turonian collignoniceratid genera on the Gulf Coast of
the United States.
.hitesPeroniceras Beva
Australiella
ras ReginaitesDefordic
MenabitesmitesParatex
DelawarellaProtexanites
asSubmortonicenocyclocerasPri
authiericeras
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Submortoniceras tequesquitense, n. sp.,
takes up most of the Dessau chalk, the zone
of Delawarella delawarensis (Morton) oc-
cupies the Burditt marl and formation D,
and the zone of Delawarella sabinalensis,
n. sp., occurs in the base of the lower Tay-
lor clay of Central Texas. Ican find no
evidence for the occurrence of Delawarella
delawarensis (Morton) in the lower Taylor
clay as reported by Stephenson and Ree-
side (1938) .Such an occurrence would be
restricted to the area around Waco, Mc-
Lennan County, Texas, where the lower
Taylor clay replaces the upper part of
the Austin of the Austin area. The next
recognizable zone overlying the D. sabi-
nalensis zone is the basal Upper Campan-
ian zone of Hoplitoplacenticeras marroti
(Coquand) {^^Hoplitoplacenticeras sp.
aff. vari (Adkins, 1933)], which appears
in the Pecan Gap-upper Anacacho-Wolfe
City—Annona sequence.
Tables 10, 11, and 12 are range charts
illustrating the distribution of fossils in
some of the formations of the Gulf Coast of
the United States.
The following lists of fossils for the
various zones are interpretive in that all
of the fossils described in this work are
included. The positions of some are not
actually known by superposition, but are
inferred from phylogenetic development
or are intercalated from regional stratig-
raphy. These are marked with an asterisk.
Campanian
Upper Campanian
Zone of Hoplitoplacenticeras marroti
(Coquand)
Hoplitoplacenticeras marroti (Co-
quand)
Hoplitoplacenticeras sp. aff. Meta-
placenticeras (?) bower si An-
derson
Exogyra ponderosa Romer
E. ponderosa erraticostata Stephen-
son
Lower Campanian
Zone of Delawarella sabinalense, n.
sp.
Delawarella sabinalense, n. sp.
terryi, n. sp.
Exogyra ponderosa Romer
Zone of Delawarella delawarensis
(Morton)
Delawarella delawarensis (Mor-
ton)*Submortoniceras mariscalense, n.
sp.
Menabites walnutensis, n. sp.
M.belli,n. sp.
Submortoniceras vanuxemi (Mor-
ton)
5. sancarlosense, n. sp.
*S. vandaliaense, n. sp.
*S.candelariae, n. sp.
Delawarella danei, n. sp.
Australiella welderi,n. sp.
Gaudryceras sp.
*Cirroceras reevesi, n. sp.
Smedaliceras durhami, n. sp.
*Scaphites cfr. S. aquisgranensis
Schliiter
Scaphites leeiparvus Reeside
Parapuzosia bb'sei Scott and Moore
Parapuzosia paulsoni, n. sp.
Parapuzosia americana Scott and
Moore
Eupachy discus jimenezi (Renz)
Stantonoceras sancarlosense
(Hyatt)*Pseudoschloenbachia chispaensis
Adkins
Lopha travisana (Stephenson)
Pycnodonte aucella (Romer)*Pycnodonte convexa (Say)
Exogyra ponderosa Romer
Zone of Submortoniceras tequesqui-
tense, n. sp.
5. tequesquitense, n. sp.
Bevahites costatus coahuilensis, n.
subsp.
Bevahites bevahensis (Collignon)
(rare)
Menabites densinodosus (Renz)
Submortoniceras chicoense (Trask)
S. uddeni, n. sp.
Delawarella campaniensis (Gros-
souvre)
Australiella pattoni, n. sp.
Texanites lonsdalei, n. sp.
T. roemeri (Yabe and Shimizu)
Lower Campanian —continued
Zone of S. tequesquitense n. sp.—cont.
T. shiloensis, n. sp. (rare)
Reginaites durhami, n. sp.
Baculites sp. cfr. aquilaensis Ree-
side
Baculites sp. cfr. B. anceps La-
marck
Phlycticrioceras sp. cfr. douvillei
(Grossouvre)
Scaphites hippocrepis crassus Ree-
side
*Parapuzosia sp. aff. P. bradyi Mil-
ler and Youngquist
P. paulsoni, n. sp.
Menuites ? sp. juv.
Eupachydiscus sp.
Stantonoceras guadalupae (Romer)
S. pseudosyrtale (Hyatt)
Eulophoceras wollmanae, n. sp.*Pseudoschloenbachia chispaensis
Adkins
P. wilsoni,n. sp.
Pycnodonte aucella (Romer)
Exogyra ponderosa Romer
E.ponderosa erraticostata Stephen-
son
E. ponderosa upatoiensis Stephen-
son
E. laeviuscula Romer
Santonian
Upper Santonian
Zone of Texanites shiloensis, n. sp.
Texanites shiloensis, n. sp. (abun-
dant)
Bevahites bevahensis Collignon
(abundant)
Pseudoschloenbachia mexicana
(Renz)
Texasia dentatocarinata (Romer)
Lopha travisana (Stephenson)
Lower Santonian
Zone of Texanites texanus gallica
Collignon*Texanites texanus gallica Collig-
non
T. texanus twiningi, n. subsp.
T. americanus (Lasswitz)*Phlycticrioceras sp. cfr. P. douvil-
lei (Grossouvre)*
Eupachydiscus gordoni, n. sp.
Lopha travisana (Stepenson)*Muniericeras twiningi, n. sp.
Pycnodonte aucella (Romer)
Zone of Texanites texanus texanus
(Romer)
Texanites texanus texanus (Romer)
Pseudoschloenbachia mexicana
(Renz)
*P. sp. juv. aff. mexicana (Renz)
*Australiella austinensis, n. sp.
*Defordiceras hazzardi, n. gen. and
n. sp.
Inoceramus undulatoplicatus
Romer
Pycnodonte aucella (Romer)
Coniacian
Upper Coniacian
Zone of Prionocycloceras gabrielense,
n. sp.
Prionocycloceras gabrielense, n. sp.
*P. sp. aff. guayabanum (Stein-
mann)
P. hazzardi, n. sp.
Parabevahites sellardsi, n. sp.
Pro texanites planatus (Lasswitz)
Pycnodonte aucella (Romer)
Lower Coniacian
Zone of Peroniceras westphalicum
(Schliiter)
P. westphalicum (Schliiter)
P.moureti Grossouvre*Prionocycloceras adkinsae, n. sp.
Zone of Peroniceras haasi, n. sp.
P. haasi, n. sp.
Coilopoceras austinense Adkins
Gulf Coast Correlations
Most of the areas of the Gulf Coast have
not been as thoroughly collected as the
Central Texas area for which the more
detailed zonation is given in tables 10 and
11. Detailed correlations are as yet im-
practicable for the entire area. The amount
of cover and the consequently limited out-
crops may even preclude any detailed out-
crop correlations in the future. However,
a tentative correlation is given for Texas
in text fig. 5, and for the Gulf Coast in
table 13. Furthermore, the reader may
draw his own conclusions from the dis-
tribution charts given in tables 10 and 11.
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Lowndes County, Mississippi. —^There is a
very important classic section at Plymouth
Bluff, and in the vicinity of Plymouth
Bluff, Lowndes County, Mississippi. The
correlation of this section, Ibelieve, has
been misinterpreted. Exogyra ponderosa
occurs in the Tombigbee sandstone inMis-
sissippi (Stephenson and Monroe, 1940,
p. 69). This species first appears in the
zone of Submortoniceras tequesquitense,
n. sp., about 20 feet above the base of the
Dessau limestone in central Texas. Bed 4
of the Tombigbee sandstone at Plymouth
Bluff contains Menabites densinodosus
(Renz) (=Mortoniceras aff. M. texanum
Romer in Stephenson and Monroe, pi. 3,
fig. 1, 1940). Haas (1942) first noticed
the similarity of Renz's species with the
fossil illustrated by Stephenson and Mon-
roe. M. densinodosus occurs in the Exog-
yra laeviuscula beds in Uvalde County,
and should correlate with the upper part
of the zone of Submortoniceras teques-
quitense and/or the lower part of the zone
of Delawarella delawarensis, upper Des-
sau limestone or lower Burditt marl. I
have not seen the fossil reported by Ste-
phenson and Monroe (1940) as "Morton-
iceras" delawarense, reported by them to
be also from bed 4 at Plymouth Bluff.
However, two ammonites in the Adkins
collection, one of which is illustrated on
pi. 43, fig. 1, from bed 4 at Plymouth
Bluff, seem to belong to Texanites roemeri
(Yabe and Shimizu),which species occurs
in the Submortoniceras tequesquitense
zone of the Dessau limestone. T. roemeri
had already been recorded above T. tex-
anus by Fehr (in Burckhardt, 1930, p.
225). Placenticeras planum and Stanto-
noceras aff. S. guadalupae, reported from
the Tombigbee sandstone (Stephenson and
Monroe, 1940) would also be expected
from the zone of 5. tequesquitense or from
the zone of Delawarella delawarensis. The
holotype of S. guadalupae (Rb'mer) al-
most certainly came from the Dessau lime-
stone, and in 1959 Miss Constance Woll-
man collected two nice specimens of this
species from the Dessau limestone, the only
individuals of the species to be collected
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from Central Texas, besides the holotype.
Marsupites americanus (Springer) also
comes from bed 4 at Plymouth Bluff.
Marks (1952) reported this crinoid from
the Exogyra laeviuscula bed at the top of
the Dessau limestone, and he correlated
the Tombigbee and Mooreville with the
Exogyra laeviuscula and Terebratulina
guadalupae subzones inthe Dessau. Rather
than compare the zone of Marsupites
americanus to the Santonian M. testudi-
Stantonoceras guadalupae (Romer)
Exogyra ponder osa Romer (first ap-
pearance)
E. ponderosa erraticostata Stephenson
(first appearance)
Southwestern Arkansas and adjacent Okla-
homa. —Exogyra ponderosa appears first
inthe base of the Brownstown marl (Dane,
1929), and Stephenson (1937) reports
Lopha travisana from the base of the
TABLE 13.—Tentative correlation of Coniacian, Santonian, and Lower Campanian
formations from Central Texas, Northeast Texas, Arkansas, and Mississippi.
narius, agewise, it compares much better
to the zone of M. ornatus as given by
Jeletzky (1958).
It seems almost certain, now, that at
least the upper part of the Dessau lime-
stone correlates with the lower Tombigbee
sandstone at Plymouth Bluff (table 13),
and that the Burditt and formation D cor-
relate with the upper Tombigbee sandstone
and with the lower beds of the Selma chalk
in Lowndes County, and with the Moore-
ville. Thus Stephenson's (1937) zones of
"Gryphaea" "wratheri" in the Tombigbee
and upper Austin may be more nearly
synchronous than he originally thought.
Fossils common to the Tombigbee sand-
stone and the Dessau limestone are :
Texanites roemeri (Yabe and Shimizu)
Menabites densinodosus (Renz)
Pycnodonte aucella (Romer) [=Gry-
phaea wratheri Stephenson]
Marsupites americanus Springer
Brownstown, which would more likely
represent the L. travisana zone at the base
of the Dessau chalk (Young and Marks,
1952) than the L. travisana zone of the
Burditt. Further substantiation of this is
the report by Stephenson of S. hippocrepis
in the Brownstown. 5. hippocrepis crassus
Reeside is known from the Dessau in
Travis County. Scaphites hippocrepis also
occurs in the Ozan, as does Delawarella
danei, n. sp. (=Mortoniceras delawarense
Dane, 1929, pi. 10, figs. 1 and 2). The
Brownstown then correlates with the Des-
sau limestone and the Ozan correlates with
the Burditt marl and formation D. This
correlation makes the Brownstown-Ozan
unconformity (Stephenson, et al., 1942)
rather unimportant. R. T. Hazzard and
Oscar Paulson have collected Delawarella
delawarensis (Morton) and D. danei along
withSubmortoniceras vanuxemi (Morton)
from the Gober chalk in Lamar County
Ector"A"loniacian
Lower EutawTokioBonham"B"
Blossom"C"antonian
TombigbeeBrownstown
BrownstownDessau
Campanian Burditt
xwer Gober
MoorevilleOzan"D"
Lower TaylorLower Taylor
TupeloAnnonaPecan GapWolfe City
Pecan GapJpperCampanian
MississippiArkansasNortheast TexasCentral TexasStage
32 Bureau of Economic Geology, The University of Texas
and from equivalents of the Gober chalk
in McCurtain County, Oklahoma, and it
is now suggested that the Gober chalk
correlates with the Ozan of southwest Ar-
kansas, the basal beds of the Selma in
Lowndes County, Mississippi, and with the
Burditt marl and formation D of Central
Texas. The uppermost Blossom sand, with
Exogyra ponderosa Rb'mer would then cor-
relate with the Dessau limestone, although
the presence of 5. vandaliaense, n. sp., an
advanced Submortoniceras, indicates that
probably a Blossom lithostrome occurs at
a higher level than heretofore suspected.
S. vandaliaense is from an area at the
southern edge of the outcrop of the Blos-
som as mapped (Stephenson, 1937), on
Pecan Bayou, south of Vandalia, and in-
dicates a younger sand facies in the Red
River County area.
There is also a peculiar Placenticeras
fauna associated with the Delawarella
fauna innortheast Texas, Lowndes County,
Mississippi, and in the San Carlos area of
Trans-Pecos Texas. This includes Stan-
tonoceras guadalupae (Rb'mer) ,5. sancar-
losense (Hyatt) , Placenticeras planum
Hyatt, and early P. meeki Bbhm. Two
unusual morphotypes, one of which is
probably Placenticeras costatum Johnson
(1904), that have always been included
inP. planum, s. 1., are also present at both
Lowndes County and in the San Carlos
area. In addition the peculiar Exogyra
called E. ponderosa variety by Dane
(1929, pi. 9, fig. 2 only), occurs in the
Brownstown marl and in equivalent beds
in the San Carlos area, and in the east
front of the Davis Mountains, Trans-Pecos
Texas. This form is considered a special
variant of E. ponderosa upatoiensis Ste-
phenson. Although Stephenson (1937) in-
tended to use his pelecypod zones, most of
his dating of the phosphate nodule levels
which he considers so important are based
on foraminiferal identifications by Cush-
man. He quotes Cushman as giving an
Austin age identification to Burditt marl
foraminifers. Helen Plummer (1949)
gives no description, but shows by table
the tremendous difference between lower
Taylor and Pecan Gap foraminiferal
suites. In addition Helen Plummer (in
Marks, 1950) indiscussing a Burditt fauna
from the San Gabriel River in southern
Williamson County, can find only two
species that do not occur in the fauna of
the lower Taylor clay. This fauna was
collected about 20 feet above the Para-
puzosia bosei bed at water level of the San
Gabriel River. One of the greatest differ-
ences inforaminiferal lists of lower Taylor
and Austin faunas is ecological —that is
the difference between faunas of carbonate
bottoms and faunas of clay bottoms. Friz-
zell (1954) indiscussing the Austin-Taylor
boundary, follows Stephenson, et al.
(1942), in his chart and first part of the
discussion, but indicates the possibility of
a lithosomal relationship between the two
formations with the following statement,
"An alternative hypothesis may be sug-
gested, based on the ranges of distinctive
Foraminifera, that the basal Taylor and
highest Austin strata are equivalent."
Further evidence of the equivalence of
Gober-Dessau-Burditt is the occurrence of
Parapuzosia paulsoni, n. sp. in the Gober
and the Dessau.
Correlation with the Western Interior.—
Stephenson and Reeside (1938) made the
basic correlation from the Gulf Coast to
the Western Interior. In this paper the es-
sential correlation of the Tombigbee
sandstone with the upper part of the Austin
chalk is pointed out. Also Stephenson and
Reeside report Mortoniceras aff. dela-
warense (Morton) from the lower Taylor
in this paper. Ihave not been able to
verify this specimen, but this species does
occur in the upper Burditt (of Adkins),
formation Dof this work,and in the Gober
chalk. Since only a few ammonites occur
inboth the Austin group and in the West-
ern Interior,Iwilllimit myself to a few
remarks concerning fig. 2 of Stephenson
and Reeside (1938).
AsIhave now correlated the Ozan, the
Burditt, and formation D with the Gober,
either the Ozan must come down on the
diagram of Stephenson and Reeside (1938,
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fig.2) or the others must go up. Itis now
my opinion that all of these formations
are Lower Campanian and probably cor-
relate with the Eagle sandstone on the basis
of Baculites cf. aquilaensis Reeside and
Scaphites hippocrepis crassus Reeside from
the upper Dessau chalk. The large para-
puzosiines from the Burditt and the upper
Austin chalk in the Dallas area (Clark,
1960) , especially Parapuzosia americana
Scott and Moore, are closely related to
Parapuzosia bradyi Millerand Youngquist
from the Eagle sandstone.
Some questions arise from such a cor-
relation. Cobban and Reeside (1952, p.
1019) report Inoceramus undulatoplicatus
Romer as occurring with Placenticeras
guadalupae (Romer) . In Central Texas,
as well as in Trans-Pecos Texas, /. un-
dulatoplicatus occurs fullytwo zones below
P. guadalupae. This either means that one
or the other or both of these species are of
no value for correlation; or that Inoce-
ramus undulatoplicatus ranges higher in
the Western Interior; or that P. guad-
alupae ranges lower in the Western Inte-
rior. Another explanation is that an Inoce-
ramus in the Western Interior is a ho-
meomorph of Inoceramus undulatoplicatus
just as /. schmidti is a homeomorph of
/. digitatus (Matsumoto, 1960). Baculites
sp. cfr. aquilaensis Reeside is known now
from the Dessau, and Scaphites leei parvus
Reeside isknown from the Burditt. Species
in common or with near analogues in the
Dessau and Telegraph Creek are Baculites
aquilaensis s. 1., and Scaphites leei s. 1.
Species or near analogues common to the
Dessau-Burditt and the Eagle sandstone
are Scaphites hippocrepis s. 1., Baculites
aquilaensis, Parapuzosia americana, and
Parapuzosia bradyi. Reeside (1927a, p.
32) notices that Stephenson reports Pla-
centiceras planum from the Mortoniceras
texanus subzone of the eastern Gulf Coast,
and points out that this is an older occur-
rence than that of the Western Interior
occurrences. However, since Stephenson
misidentified Mortoniceras texanum, Ree-
side's dating of the eastern Gulf Coast is
also in error, because Stephenson's M.
texanum subzone contains Menabites den-
sinodosus (Renz) and Texanites roemeri
(Yabe and Shimizu) both of which are
known from the Submortoniceras teques-
quitense zone of the Dessau formation,
from which the holotype and two other
individuals of Placenticeras guadalupae
(Romer) were collected. Many P. guad-
alupae and P. planum occur together at
many localities in Trans-Pecos Texas and
adjacent Chihuahua, as already reported
by Hyatt (1903).
Summary.- —My Campanian dating of the
Dessau limestone, Burditt marl, Gober
chalk, Ozan formation, "upper" Austin of
the Dallas area, Tombigbee sandstone,
Eagle sandstone, and at least part of the
Telegraph Creek formation has already
been forecast by Jeletzky (1955b) who on
less sound, but none-the-less reasonable
grounds, argues for the Campanian age of
the Hesperornis beds of the Niobrara for-
mation and at least the upper part of the
Telegraph Creek formation. Iam not now
convinced that the Santonian age of the
zone of Desmo scaphites bassleri can be
maintained, especially since Scaphites
hippocrepis is consistently classified as
Campanian. Wright (Arkell, Kummell,
and Wright, 1957) also anticipates my cor-
relation by dating Placenticeras guad-
alupae (Romer) as Campanian.
Reeside's earlier correlations were based
largely on scaphitines, and it was only
natural that he should have followed the
lead of Nowak (1916) and Freeh (1915)
to whom he referred regularly concerning
the classification of the scaphitines. Nowak
and Freeh both referred Scaphites hip-
pocrepis to the Santonian, and Reeside fol-
lowed their lead. Nowak (1916, chart
facing p. 67) even refers S. hippocrepis
to the zones of Placenticeras syrtale and
Texanites texanus. This is no longer done
(Jeletzky, 1951, 1955a, 1955b, 1958) ,nor
was it done by Grossouvre (1894, 1901)
or Haug (1908-1911).
Matsumoto (1959b, pp. 67-68; 1960,
pp. 43-44) has discussed the correlations
between Japan and California and Texas.
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The only thing to be added here is the oc-
currence of Submortoniceras chicoense
(Trask) in the zone of Delawarella dela-
warense, and the occurrence of Hoplito-
placenticeras sp. aff. Metaplacenticeras
(?) bower si Anderson in the Pecan Gap
chalk zone of H. marroti.
Reiss (1952, p.46) anticipated the pres-
ent correlation, but assumed that if the
Mendez were Maestrichtian, then the Pa-
pagallos would be Campanian, but most
authors willnot follow Reiss in assuming
different ages for the Papagallos and
Mendez. Furthermore, the Lower Campan-
ian age of the upper San Felipe seems to
be established by its producing Eupachy-
discus jimenezi (Renz) and Bevahites
costatus coahuilaensis, n. subsp. In the
collection with these two species are also
several specimens of Exogyra tigrina
Stephenson, which is characteristic of the
very top of the Dessau limestone. This
faunule is from Arroyo Tecolote in the
vicinity of Jimenez, Coahuila. Eupachy-
discus jimenezi (Renz) and Parapuzosia
bosei (=P. corbarica Renz, non Gros-
souvre) also indicate a Campanian age
for the "Austin" beds from which they
were collected near Jimenez. Actually the
Jimenez localities are in the area of the
San Juan limestone of Dumble (1915)
which Imlay (1944) puts insynonymy with
the Austin chalk, but which most Mexican
geologists prefer to call San Felipe.
Paleontology
Techniques
Illustrations. —The reader will find, un-
fortunately, that the illustrations of a
single species are not always grouped to-
gether, but for some species at least are
scattered through several widely separated
plates. With the smaller pictures filling
the spaces between larger pictures on
plates, the number of plates and hence the
total plate cost has been reduced consider-
ably. But pictures of some ammonites are
widely scattered through the plates.
Most of the fossils have been whitened
before photography. For most of these an
ammonium chloride generator heated by
an electric coil was used. Before coating
with ammonium chloride the fossils were
heated and dried in an oven to prevent
graininess as a result of hygroscopy of the
ammonium chloride. However, on fossils
as large as some of the species of Sub-
mortoniceras and Prionocycloceras, it is
not possible to spread an even coat of am-
monium chloride. For these a white, water
soluble poster paint was used. For smaller
fossils, or when detail is desired, poster
paint is impractical because itproduces a
thick coating, obscuring the fine detail.
Also, if the fossil is porous, bubbles are
produced when the air escapes from the
fossil as it is replaced by the paint. For
most large fossils poster paint is quite satis-
factory, especially ifillustrated at reduced
dimensions.
Some authors illustrate whorl sections
accurately drawn from sectioned speci-
mens. The whorl sections are then distorted
or not distorted, depending on the distor-
tionor lack of distortion of the fossil. With
a very few specimens representing each
taxon, it was not desirable to section fos-
sils. Ihave tried to remove the distortion
from most of the whorl sections, and the
whorl sections then become interpreta-
tions. Furthermore, one flank of a fossil
is usually much more badly weathered
than the other. Under such circumstances
Ihave reproduced the section of the well
preserved flank and drawn the other flank
as its mirror image. This also results in
interpretation, but not any interpretation
that willproduce serious error. More seri-
ous interpretations are the attempts at res-
toration of whorl width for the whorl
sections of crushed steinkerns. When such
restoration is made it is indicated in the
figure descriptions.
Mensuration. —The measurements of am-
monites have only a qualitative meaning,
unfortunately, because they have been ap-
proached only in a qualitative way. Fur-
thermore, the distortions of many carbon-
ate internal molds produce measurements
far more variable than in undistorted
forms. The standard measurements used
by ammonitologists show considerable
variation withina species, but part of this
is probably the result of collections of
samples from more than one zoological
(geographical) population. Inother words
a good deal of evolution (variation in
time) is included inthe samples measured.
Iam using the abbreviations D (for di-
ameter of conch) ,U (for diameter of um-
bilicus), HF (for height of whorl from
umbilical suture to the base of the keel),
W (for width of whorl), and HF/W (a
ratio of height of whorl to width of whorl).
Haas's (1942) symbols are more pleasing,
but the ones Istarted to use (Young, 1957)
have the advantage to the printer of not
employing subscripts or superscripts. HF
is the same as Haas's W, except HF is
measured to the base of the keel. On most
of the Texas steinkerns the height of the
keel has to be estimated because of erosion
and H cannot be consistently measured.
The H measurement of most authors is a
better measurement, but requires section-
ing of the fossils to obtain consistently
accurate figures.
Costation is given for definite diameters
in number of ribs or costae per volution.
The following counts are given: P (for
primary costae) ,S (for secondary costae) ,
B (for number of bifurcating pairs) ,and
T (for total number) .On most pages these
figures follow in order the above figures
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of mensuration. P, S, B, and T are true
numbers. D is given in mm., and as is
customary in ammonite description, U,
HF, and W are given inpercentages of D.
HF/W is a ratio.
In written descriptions sparsely costate
conchs are those with less than 20 ribs
per volution, moderately costate conchs
are those with 20 to 30 ribs per volution,
and densely costate (densicostate) conchs
are those with more than 30 ribs (costae)
per volution. Ihave tried to follow the
tuberculation nomenclature of Arkell,
Kummel and Wright (1957), and have
with one exception. Their nomenclature
leaves one without an all-inclusive term
for nodes, clavae, bullae, etc.Ihave used
tubercles for this all-inclusive term, in
addition to the specialized usage. Horns
refer to large, tubercle-like protuberances.
Otherwise my terminology is that of Spath
(1923).
The scatter plots, such as text fig. 16,
are an experiment. For many species the
samples are not large enough to validate
the specific characters. However, interest-
ing"trends" inevolution are demonstrated
when the scatter plots for the different
species are compared.
Peroniceratinae
Collignon (1948) was extremely doubt-
ful of the derivation of the Texanitinae
from the Collignoniceratidae, and Haas
(1942, 1948) considered a supposed di-
polocerine ancestry of the Texanitinae
worth discussion, and discrediting, in spite
of Spath's (1921a) and Roman's (1938)
earlier assignments to the "Prionotropi-
dae." Itis now apparent that the question
is not of derivation of Texanitinae from
Collignoniceratidae Wright and Wright
(= Prionotropidae pro parte Spath, 1921a,
and Roman, 1938), but of how many
separate collignonicerid lineages may be
represented in the Texanitinae as used by
Wright (Arkell, Kummel, and Wright,
1957) and in the Peroniceratinae. Al-
though dating and phylogeny, as pointed
out by Jeletzky (1955), would be much
improved if a plexus similar to his Bel-
emnitella praecurser plexus were estab-
lished,Iam as yet unable to work my way
through the maze of taxa to produce such
a plexus. Iam not even able to reach
satisfactory conclusions on the evolution-
ary lineages in the Peroniceratinae and
Texanitinae, for several reasons. Nearly
all of the Austin chalk fossils are so large
that they defy comparison with most of
the species described from elsewhere.
There is little chance, for example, of
comparing the large Prionocycloceras
gabrielense, n. sp., (D = 365 mm.) or
Prionocycloceras hazzardi, n. sp. (D = 520
mm.), with Prionocycloceras lend (Ger-
hardt, 1897) as illustrated by Reyment
(1958b, pi. 3, figs. lab). Even more im-
possible would be a comparison with the
individuals illustrated by Basse (1951)
and Besaire (1936) or a comparison with
Prionocycloceras maarfiaense Sornay(1957a, pi. 16, figs. 8 and 11) or Prio-
nocycloceras (?) recticostatum Sornay
(1957a, pi. 16, fig.7).Consequently some
of the new species described herein could
be the adults of previously described
species. But it is impossible to select a
previously described species for synonymy,
ifany such correspondence does exist. The
description of new species is much pre-
ferred to any game of guessing that would
be required by such dubious comparisons.
liis surprising how few of the Austin
chalk ammonites had heretofore been
described. Adkins (1933) did not miss
many, but they are all listed by aff. or cf.,
and it is now difficult toknow which speci-
men he was referring to when he said
uPeroniceras aff. westphalicum" or "Mor-
toniceras aff. emschere.^ Some of the gaps
in ammonite evolution have been partly
filled by a study of the Austin chalk am-
monites, but probably more questions have
been posed than answered. There are no
new annectents in the genus Peroniceras,
and the different species of Peroniceras
seem to be just as well delineated as here-
tofore. However, annectent forms occur in
the genera Protexanites and Prionocycloc-
eras. The large Prionocycloceras gabri-
elense, n. sp., has some features of Protex-
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anites and some features of Prionocycloc-
eras, just as the smaller Prionocycloceras
adkinsae, n. sp., has some features of each
of Prionocycloceras, Protexanites, and
Australiella. Certainly some species of
Australiella Collignon are derived from
Protexanites or Prionocycloceras directly
through some such species as Prionocycloc-
eras adkinsae, n. sp., or an ancestor of
Protexanites shoshonense (Meek) before
the median tubercle was developed. How-
ever, Icannot satisfy myself as to the
origin of the type species of the genus
Australiella, A. australis (Collignon). If
A. australis actually is related to Dela-
warella and Menabites, then A. austin-
ensis, n. sp., should be ascribed to a new
genus (Adkins, 1933, p. 407, proposed
the nomen nudum, Austinites, for this
species) ,or should be assigned to Priono-
cycloceras, extending the range of that
genus into the Santonian.
The adult of Prionocycloceras hazzardi,
n. sp., is an extremely unusual bitubercu-
late form, and some of the old labels read
"Mammites," which genus itcertainly re-
calls.
Barroisiceratinae
Pseudo schloenbachia mexicana (Renz)
is very close to P. bertrandi (Grossouvre) .
If it is a true Pseudo schloenbachia then
there may be a Pseudo schloenbachia line-
age from Gauthiericeras; juveniles of this
species (PI. 30, figs. 1, 5, 8) in the Adkins
collection are labeled "Gauthiericeras cf.
margae," and they certainly look like G.
margae. The derivation of Pseudo schloen-
bachia is a particularly knotty problem as
indicated by Wright (Arkell, Kummel,
and Wright, 1957) when he questionably
assigned it to the Lenticeratinae. It is
possible that the present concept of the
genus Pseudoschloenbachia carries two or
more lineages. Certainly one lineage is
from Gauthiericeras, probably through a
barroisicerine stock, and there may be an-
other from some lenticerine or barroisi-
cerine stock. Furthermore, with ourlimited
state of knowledge, other Pseudoschloen-
bachia could be descended from some late
Cenomanian or early Turonian schloen-
bachiine similar to Schloenbachia glabra
Spath (1926) (=Ammonites goupilianus
Sharpe, 1857, pi. 17, figs. sab) (Wright
and Wright, 1951, p. 23). Such forms
occur in South America (Biirgl, 1957, pi.
12, figs. 3ab) and younger ones occur with
Lewesiceras sp. in Venezuela. These could
even be a bridge toNiceforoceras and later
pseudoschloenbachiines, either direct or
through less ornate species of Prionocycloc-
eras. Again, in spite of Jeletzky's (1955a)
encouragement, Icannot find the plexus
for the pseudoschloenbachiines, and I
really suspect that three plexi are involved.
Whatever the phylogeny, the present tax-
onomy only serves tomake itmore obscure,
since the present taxonomy is horizontal.
Texanitinae
Texanitine Tuber culation. — Collignon
(1948) discussed the texanitine tubercula-
tion, and Iam following his terminology
(text fig.6). The umbilical tubercle is the
first tubercle or number 1. The flank
tubercle or lateral tubercle is number 2.
Number 3 is the submarginal tubercle
which is situated highon the flank between
Text fig. 6.—Whorl section of a texanitid.
The tubercles are numbered according to the
Collignon (1948) classification. Tubercle
no. 1is the unbilical, no. 2 is the lateral,
no. 3 is the submarginal, no. 4 is the mar-
ginal (shoulder), and no. 5 is the external
(texanitine).
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the lateral tubercle and the ventrolateral
tubercle. The ventrolateral or shoulder
tubercle is called marginal by Collignon;
it is number 4. Number 5 is the external
clava, or texanitine clava, which is so
diagnostic of the subfamily Texanitinae
Collignon.
This is purely a morphological classifi-
cation, since in not all of the taxa is the
derivation of the texanitine (or other)
tubercles known. In some it seems to be
derived from the shoulder tubercle of
collignoniceratines by the insertion of the
marginal, as in Prionocycloceras guaya-
banum (Steinmann in Gerhardt) • In
other taxa the texanitine clava appears to
be derived by the breaking up of the lateral
keels of Peroniceras. It is also possible
that the texanitine and marginal clava of
some texanitines are derived directly from
the two shoulder tubercles of other, earlier
collignoniceratines.
However the derivation of the tubercles,
the Collignon classification is practical
and useful in discussions of the morphol-
ogies and derivations of Collignonicerati-
dae.
Texanitinae. —In 1957 Reyment described
Peroniceras (Reginaites) quadritubercu-
latus, with the subgenus Reginaites new.
This subgenus was described as a Pero-
niceras with more than the normal two
tubercles (umbilical and ventrolateral) of
Peroniceras s. s. Reyment suggested a
questionable Coniacian age for Reginaites,
but at the same time assigned to his new
subgenus the Lower Campanian Peronic-
eras leei Reeside. It is no collecting acci-
dent that Peroniceras leei was reported
(Reeside, 1927a) with Stantonoceras
guadalupae (Romer), 5. sancarlosense
Hyatt, Placenticeras planum Hyatt, P.
newberryi Hyatt, etc. Because of the as-
sociation with Texanites omeraensis Ree-
side this fauna may be Upper Santonian,
but it has more of a Lower Campanian
aspect, and Texanites omeraensis may be
no more than a geographic subspecies of
the Campanian T. roemeri (Yabe and
Shimizu). Reginaites durhami, n. sp., is
from the top of the Santonian or the base
of the Campanian, occurring with Beva-
hites bevahensis Collignon and Texanites
shiloensis, n. sp., at a horizon low in the
zone of Submortoniceras tequesquitense.
Reginaites durhami has elongate texanitine
clavae on the young whorls, which coalesce
toproduce the tricarinate Reginaites adult.
Because of the ontogeny of the texanitine
clavae in Reginaites durhami and the
upper Santonian or lower Campanian age
of Reginaites durhami and the Lower
Campanian (or at least the youngest Upper
Santonian) age of Reginaites leei (Ree-
side), Iam deriving Reginaites Reyment
from some Lower Santonian ammonite
such as Texanites stangeri (Baily) and
removing the genus from subgeneric
status under Peroniceras and from the
Peroniceratinae, placing it in the Texan-
itinae. If it must be a subgenus, it is a
subgenus of Texanites. Reginaites is ap-
parently one of Arkell's (1951) "dead-end
off-shoots" to which Jeletzky (1955a)
would not give generic status.
Ihave already discussed the derivation
of Australiella, without any satisfactory
conclusion, and the removal of Reginaites
Reyment from the Peroniceratinae to the
Texanitinae. Ihave nothing new to add
to the statements of Collignon (1948)
concerning the development and deriva-
tion of Texanites Spath. The Texas ma-
terial of Menabites, Bevahites, and Dela-
warella is much too meager and poorly
preserved to yield any information con-
cerning the development and derivation
of these genera, and Bererella is still un-
known in North America. It should be
pointed out that the marginal and sub-
marginal (3rd and 4th) tubercles of
nearly all individuals of Delawarella
delawarensis (Morton) are more closely
spaced than any other pair of tubercles.
Whether this indicates a bevahitine rela-
tionship Ido not know, because the same
close spacing of marginal and submarginal
tubercles is also typical of some individuals
of Submortoniceras vanuxemi (Morton)
and S. tequesquitense, n. sp., which seem
more likely derived by caenogenesis from
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some species of Texanites such as T. shilo-
ensis, n. sp., (juveniles illustrated on pi.
54, figs. 4-7, and pi. 70, fig. 6).The genus
Texanites has definite Lower Campanian
representatives in the Gulf Coast in Tex-
anites roemeri (Yabe and Shimizu) and
T. lonsdalei, n. sp.
Submortoniceras could be split up as
the other texanitines have been, but there
seems to be littlepractical reason for such
splitting, unless a lineage should prove to
have arisen outside of the genus Texanites.
There are three species groups in Sub-
mortoniceras: (1) the species group of
Submortoniceras chicoense (Trask) ; (2)
the species group of Submortoniceras
woodsi Spath; and (3) the species group
of Submortoniceras soutoni (Baily).
Submortoniceras chicoense (Trask) ap-
pears tobe derived from Texanites through
some species similar to Submortoniceras
propoetidum (Redtenbacher) which leads
through 5. chicoense and S. rennei Collig-
non to S. uddeni, n. sp., to an end product
of S. mariscalense, n. sp. However, S.
uddeni is lowest Campanian, so that the
morphological sequence does not agree
with the known superposition. 5. mariscal-
ense is from higher in the Lower Cam-
panian so that age relationships agree with
morphological transition as far as this
species is concerned.
S. woodsi Spath appears to be descended
from Texanites through species like 5.
propoetidum (Redtenbacher) or S. ten-
uicostulatum Collignon to S. vanuxemi
(Morton) to S. woodsi Spath, to 5. sancar-
losense, n. sp., to 5. vandaliaense, n. sp.
For both the groups of 5. woodsi and
S. chicoense the morphological sequence
is clear, and for the group of 5. woodsi
the morphological sequence is well sup-
ported in Texas, at least, by the additional
evidence of superposition of the proper
morphologies. For the group of S. chico-
ense, although the morphological sequence
is rather complete, the superposition is not
well enough demonstrated to either sup-
port or deny phylogenetic inferences
drawn from the morphological sequence.
The group of Submortoniceras soutoni
(Baily) is less well known than the other
two species groups of Submortoniceras,
and Haas (1942) and Collignon (1948)
have included Baily's species in Texanites,
whereas Spath (1953) still insists on the
genus Submortoniceras for "Ammonites"
soutoni Baily.Iam inclined to agree with
Spath because S. soutoni (Baily) seems
almost certainly to be related to a species
that Ihave had an opportunity to study,
5. candelariae, n. sp. Granting that the
morphological sequence is incomplete,
and that the superpositional sequence is
unknown, it seems most plausible to me
to derive the group of Submortoniceras
soutoni from variants of S. vanuxemi
which are not as compressed as the normal
(pi. 56, fig. 2) and in which the flank
(second) tubercle is effaced or at least
ephemeral at diameters of 50 to 100 mm.
Although agreeing with Haas (1942) and
Collignon (1948) that Woods's (1906)
species (Submortoniceras soutoni Woods,
non Ammonites soutoni Baily) does not
belong toBaily's Submortoniceras soutoni,
Iam not convinced, from Woods's illus-
trations, that it does not belong to that
group, possibly being a more coarsely
costate form of S. candelariae, n. sp.
Woods's species also has somewhat the ap-
pearance of the high-whorled Texanites
roemeri (Yabe and Shimizu) .Ihave as-
signed Collignon's (1948) Texanites sp.
aff. soutoni to the new species Texanites
lonsdalei.
Matsumoto (1960, p. 163) proposes to
make Delawarella Collignon a subgenus of
Submortoniceras Spath. Ido not follow
him in this because Ibelieve that the two
genera have different phylogenies, de-
scended from different lines, though each
may be descended from some species of
Texanites. Like Reginaites, Bevahites may
also represent one of the "dead-end off-
shoots" of Arkell (1951).
Heteromorpha
Little basic paleontology can be done
on the heteromorphs in Texas. In the Aus-
tin group occur Phlycticrioceras, Allocri-
oceras, Bostrychoceras, Glyptoxoceras, and
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the new genus, Smedaliceras. In younger
Campanian strata Cirroceras and Bos-
trychoceras have been collected, in addi-
tion to the genera described by Stephenson
(1941). The incomplete, broken, and cor-
roded steinkerns of the heteromorphs do
not yield sufficient data to add any infor-
mation to the phylogeny and evolution of
this group.
Desmocerataceae
Several species of Parapuzosia, s. 1.,
and Pachydiscines are known from the
Texas Campanian. The parapuzosiines are
so large that they defy comparison with
the smaller forms that have been illus-
trated from other parts of the world. Fur-
thermore, the Texas parapuzosiines do not
fitthe restricted definition givenby Wright
(Arkell,Kummel, and Wright, 1957) for
Parapuzosia s. s. P. bosei Scott and Moore
in the smallest specimen known to me
agrees with Wright's definition, and Iam
assuming that in their great size the Texas
forms have grown beyond the size to which
Wright's definition can be applied. Among
the pachydiscines, a definite specimen of
Menuites is known, and some probable
juveniles. Eupachydiscus is represented in
the lower Campanian and latest Santonian
by 3 species, and there are 3 different
morphotypes of species comparable to
Pachy discus gollevillensis (d' Orbigny)
in the Upper Campanian. Muniericeras
twiningi, n. sp., is a rare form in Texas.
Other Ammonoids
Senonian Kossmaticeratidae are un-
known in Texas, and the single Senonian
Gaudryceras is specifically indeterminable.
The Placenticeratidae are not numerous in
the chalk or chalky marls, but are more
abundant in the black shale provinces
and some of the more argillaceous strata.
SYSTEMATIC PALEONTOLOGY
Depositories
Most of the fossils described herein are
deposited at the University of Texas, dis-
tributed among the collections of the Bu-
reau of Economic Geology, the collections
of the Department of Geology, and the
W. S. Adkins collections. There are discus-
sion and figures of a few specimens at the
American Museum of Natural History:
these are part of the collections studied by
Whitfield (1892) and Hall and Meek
(1856). There are also discussion and
figures of a few specimens at the United
States National Museum. Inaddition many
specimens in accession collections at the
United States National Museum are also
mentioned. In order to save space the fol-
lowing abbreviations are utilized to desig-
nate the different collections.
AMNH—Specimens designated with
these letters and a number are at the
American Museum of Natural History,
New York City, N. Y.
BEG
—Specimens designated with these
letters and a number are in the collections
of the Bureau of Economic Geology, The
University of Texas, Austin, Texas.
USNM-—Specimens designated with
these letters and a number are in the
curated collections of the United States
National Museum, Washington, D. C.
UT—Specimens designated with these
letters and anumber are in the Department
of Geology, The University of Texas, Aus-
tin, Texas.
WSA—Specimens designated with these
letters and a number are in the W. S. Ad-
kins collections, The University of Texas,
Austin, Texas.
U. S. G. S. Mesozoic locality.—This
designation with a number indicates a lo-
cation from which came a specimen or
group of specimens indicated by a single
accession number at the United States Na-
tional Museum, Washington, D. C.
Phylum MOLLUSCA
Class CEPHALOPODA
Order AMMONOIDEA
Suborder LYTOCERATINA Hyatt, 1889
Family TETRAGONITIDAE Hyatt, 1900
Subfamily GAUDRYCERATINAE Spath, 1927
Genus GAUDRYCERAS Grossouvre, 1894
GAUDRYCERAS sp.
PI. 1, figs. 5, 6, and text fig.9a
Remarks. —WSA-825 is a poorly pre-
served steinkern retaining just sufficient
ornamentation to be identified as belong-
ing to the genus Gaudryceras Grossouvre
(1894). Although somewhat crushed, the
whorl section seems somewhat higher rela-
tively than does the section of G. mitis
(Haver) .
Measurements are as follows:
D U HF W HF/W
WSA-825
100.0 38.0 42.0 24.0 1.75
50.0 42.0 36.0 21.0 1.62
Horizon and locality.—Gaudryceras sp.,
WSA-825, is from 10 to 11 feet above the
Exogyra tigrina bed, Burditt marl, about
100 yards above the creek crossing of
Turnersville Creek, Travis County. This
section was described by Durham (1949) .
Lower Campanian, zone of Delawarella
delawarensis.
Superfamily TURRILITACEAE Meek, 1876
Family BACULITIDAE Meek, 1876
Genus BACULITES Lamarck, 1799
BACULITES sp. cfr.B.AQUILAENSIS Reeside, 1927
PI. 1, figs. 1-4, 9
Remarks. —There is little reason to
write a specific description when Reeside
(1927a) has done so well on much better
material. There is little difference between
the Texas forms and Reeside's species,
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other than size and ribbing. The Texas
forms more nearly approach the specimen
Reeside (1927a) illustrated on PI. 8, fig.
1, in size and ribbing. The Texas individ-
uals are slightly distorted and therefore
conch sections are difficult to compare.
Since the Texas forms of the species are
from near the type locality of Baculites
asperoanceps Lasswitz (1904), they may
belong to Lasswitz's species. Ifthis is true,
then B. aquilaensis Reeside may be a
synonym of B. asperoanceps Lasswitz.
Lacking casts of the holotype of B. aspero-
anceps for definite comparison, Iam with-
holding a final decision on the synonymy
because some of Lasswitz's figures are very
accurate and good and others completely
distort any concept of the species he in-
tended to illustrate.
Horizons and localities. —UT—964 is
from the basal part of formation B, Upper
Coniacian, and UT—l365 is basal Dessau,
Upper Santonian. The former is from
Travis County and the latter from William-
son County, Texas. The forms may not be
conspecific, but preservation and meager
collections make a more mature study im-
possible.
BACULITES sp. cfr. B. ANCEPS Lamarck, 1799
PL 2, figs. 18, 20-22
Remarks. —The individuals of Baculites
from the Austin chalk are always poorly
preserved. This is probably the reason
that they have been reported so seldom
—writers have hesitated to identify them
because of the poor preservation. The spec-
imens illustrated as Baculites sp. cfr.
anceps Lamarck are no exception, particu-
larly the smaller specimen. The larger in-
dividuals agree generally in ribbing, rib-
spacing, rib-shape and cross section to
Romer's (1852) illustration of his B. an-
ceps Lamarck. Little more can be done
with these fossils, especially without casts
of the type material.
Horizon and locality.—Probably from
the upper part of the Dessau chalk or the
lower part of the Burditt marl at the old
Sprinkle Road crossing of Walnut Creek,
Travis County, Texas; Lower Campanian.
Family. NOSTOCERATIDAE Hyatt, 1894
The heteromorphs from the Anacacho
limestone are not sufficiently well pre-
served to be easily assigned to genera.
Consequently the assignments here made
are only tentative.
Genus BOSTRYCHOCERAS Hyatt, 1900
BOSTRYCHOCERAS SECOENSE, n. sp.
PI. 3, figs. 1-5; pi.4, figs. 4, 8; text fig. 7s
—Bostrychoceras n. sp. aff. polyplocum (Romer)
inAdkins, 1928, p. 214, pi. 37, figs. 1, 3
aff.polyplocum inAdkins, 1933,
p. 473
Holotype.—WSA-662, from the Anaca-
cho limestone, above D'Hanis on Seco
Creek, Medina County, Texas. This is the
specimen illustrated by Adkins (1928, pi.
37, figs. 1,3).
Specific characters. —Oligogyral, turri-
liticonic in later whorls, with U-shaped
body chamber, the U opening toward the
spire. Juvenile stage is unknown. WSA-
662, the holotype, and UT-30506 each
show about three whorls in the cone. Costa-
tion is moderately dense, the number of
slightly right to left ribs ranging from
about 50 on the last whorl of UT-30506 to
about 65 on the last whorl of WSA-662.
UT-30506 is flattened in the plane of the
picture (pi. 4, fig. 4) ; WSA-662 is rela-
tively undistorted. Every second or third
rib bears two low nodes, the upper about
the middle of the whorl and the lower
about midway between the upper and the
subjacent spiral suture, nodes becoming
stronger on the body whorl. Aperture and
suture are unknown.
Remarks.— Bostrychoceras secoense, n.
sp., was considered a new but undescribed
species by Adkins (1928, p. 214 and pi.
37, figs. 1, 3),but it seems to differ from
B. polyplocum (Romer) only in the pos-
session of the two rows of nodes. Ido not
believe that B. secoense, n. sp., can be dif-
ferentiated from the nodate forms de-
scribed as B. polyplocum (Romer) by
Schliiter (1872) on his pi. 34, figs. 1 and
3, but it can be differentiated from the non-
nodate forms illustrated by him on pi.33,
figs. 3 and 4. Although Schliiter (1872)
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shows considerable variation from non-
nodate to partially nodate (pi. 33, fig. 5)
to nodate, all of the individuals from the
Anacacho limestone are consistently no-
date on the body whorl and on the spire,
lacking the variation shown by Schliiter.
Some of the softer steinkerns from Texas
have most of the nodes effaced by weather-
ing. The group of species within the genus
Bostrychoceras which are closely related
to B. polyplocum, need a thorough study
to determine the true range of variation.
Maybe the entire group should be con-
sidered one species. Iam keeping the Ana-
cacho forms distinct until an overall re-
evaluation can be made; the material from
Texas is not sufficiently well preserved or
in sufficient quantity to merit any com-
prehensive studies.
Only two good individuals can be as-
signed to the species, the holotype, WSA—
662, and UT-30506. However, other frag-
ments associated stratigraphically can be
assigned to B. secoense, n. sp. These in-
clude UT-30501, UT-30509, UT-30507,
UT-30506, UT-30707, UT-30708, BEG-
20368, several specimens in the U.S. Na-
tional Museum, U. S. G. S. Mesozoic local-
ity 7680, and a dozen or so specimens in
the collections ofMiss Constance Wollman.
Horizon and localities. —The holotype is
from Seco Creek, Medina County, prob-
ably from the same locality as UT—3O5Ol
and UT-30506—UT-30509. The latter are
from the Echinocorys texana zone of the
Anacacho limestone, several miles above
D'Hanis on Seco Creek, Medina County,
Texas. Stephenson has also collected this
species from Seco Creek. U.S. G. S. Meso-
zoic locality 7680 is on the left bank of
Hondo Creek at King's Water Hole, 3 miles
west by north of Hondo, Medina County,
bed 2 of Stephenson's unpublished section.
UT-30707 and UT-30708 were collected
by R. L. Cannon, and are from Hondo
Creek, near U. S. G. S. Mesozoic locality
7680.
A similar, but different species is from
the Annona chalk, at White Cliff,Arkansas
(Adkins collections), and still another
similar species occurs in the Austin chalk
equivalents (Coniacian) of Trans-Pecos
Texas.
BOSTRYCHOCERAS BRAITHWAITEI,n. sp.
PI. 1, figs. 7, 8, 15; pi.18, fig. 4
Holotype.— UT-10619, probably from
the upper part of formation B, Lower San-
tonian, Travis County, Texas.
Specific characters. —Conch turriliti-
conic, sinistral, high spired, with at least
three volutions. Allindividuals are broken
at the apertural and apical ends. Whorl
section is intermediate between quadrate
and circular.
The ornamentation consists of from 15
to 16 ribs per volution, extending from
spiral suture to spiral suture, and across
the base; weakest on the shoulder; sloping
from left to right. Intercostae are about
twice as wide as costae. Each rib bears
four nodes; the upper node is below the
shoulder; the next two nodes are closer
together and at the lower curvature; the
fourth node is on the umbilical margin,
and the lower two nodes are covered by
the succeeding whorl, giving the appear-
ance of two nodes low on each whorl. The
last whorl, then, is the only whorl to show
all four nodes.
Aperture and suture are not known.
Remarks. —Bostrychoceras braithwaitei,
n. sp., has the general appearance of
"Bostrychoceras" subangulatum (Spath,
1922), except that Spath's species has
squarer shoulders and the tubercles are
much higher on the whorl. Of course, if
aberrant coiling should eventually be dis-
covered at the smaller end, then neither
species could be considered assignable to
Bostrychoceras. The holotype, UT-10619,
of B. braithwaitei has weaker ribs and
sharper tubercles than does the individual
collected by Braithwaite (1958), UT-
30582; but with only two individuals of
comparable size there is certainly no ex-
cuse for naming two species at this time,
especially when both individuals appear to
be Santonian.
A large, crushed, and poorly preserved
fossil, UT-966, about three times as
large as the holotype of B. braithwaitei,,
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has been recovered from the latest Coni-
acian zone of Prionocycloceras gabriel-
ense, n. sp., on the University' of Texas
campus. This fossil has inconspicuous ribs,
and may or may not belong to B. braith-
waitei.
Horizon and localities. —The holotype
of B. braithwaitei is from 2 miles south-
east of Watters Park on Little Walnut
Creek, Travis County, from a fault block,
and the formation is indefinite; but the
fossil is from the Austin chalk. Another
specimen, UT-30582, is from the San Car-
los formation, with Santonian fossils,
about 6% miles southeast of the Colquitt
Ranch house, Jeff Davis County (Braith-
waite, 1958 ).Santonian.
Genus CIRROCERAS Conrad, 1868
CIRROCERAS REEVESI, n. sp.
PI. 5, figs. 2, 3, 6; text figs. 7km
Holotype.—UT-30491, from 100 feet
above the Exogyra laeviuscula beds, Ana-
cacho limestone, Sabinal River, 5% miles
north of Sabinal, Medina County, Texas,
collected by Frank Welder and Frank
Reeves.
Specific characters. —Heteroconic, open
helical coil in adult; whorl section circu-
lar. Costation is dense, ribs sloping from
right to left at a maximum angle of about
30° from vertical. There are about 40 ribs
per volution, ribs being simple, continu-
ous, not bifurcating, rounded symmetri-
cally in section. One or two tubercles are
present on some ribs, and these are prob-
ably forecasting the two rows of nodes on
the body chamber of this species. The
nodes are low and rounded when not ef-
faced. The ribs are reduced and on some
individuals nearly effaced on the inside of
the whorls.
Remarks. —The individuals of Cirroc-
eras reevesi, n. sp., are eroded and do not
have the earliest stage or the body cham-
bers preserved, thus the generic assign-
ment is not entirely satisfactory. However,
the general lack of tubercles indicates
Cirroceras Conrad rather than Emperoc-
eras Hyatt, providing the latter genus is
valid and not a synonym of Cirroceras.
The individuals of C. reevesi are dextral
whereas those illustrated of C.nebraskense
(Hyatt) are sinistral, but the samples are
not large enough to be significant and this
difference could be the result of chance
collecting. C. nebraskense also has a much
greater density of costation than does C.
reevesi. The Upper Cretaceous hetero-
morphs need monographing, and the pres-
ent assignment is only tentative. The Texas
material is certainly too sparse and too
poorly preserved to justify any compre-
hensive changes in the heteromorph classi-
fication. The following individuals can be
assigned to Cirroceras reevesi, n. sp., at
this time: UT-30490, UT-30491, and a
fragment from U.S. G. S. Mesozoic local-
ity 16424, in the U.S. National Museum.
Horizon and locality.—UT-30490 is
from the same horizon and locality as the
holotype.
Family ANISCOCERATIDAE Hyatt, 1900
Genus AIXOCKIOCERAS Spath, 1926
ALLOCRIOCERAS HAZZARDI,n. sp.
PL 6, figs. 1, 4-9
=Crioceras cf. latus Udden, 1907, p. 33
=Crioceras n. sp. Adkins, 1928, p. 256; Adkins,
1933, p. 451
="Crioceras" Moon, 1953, pp. 158, 159, 161, 162;
Lonsdale, Maxwell, Wilson and Hazzard, 1955,
pp. 34, 35, 39
Holotype.—BEG-3300, from the Bo-
quillas limestone, 100 ± yards north of
no. 16 headshaft of the Chisos Mining
Company, section 295, block G-4, Terlin-
gua Special Sheet, Brewster County,
Texas; collected by W. S. Adkins and
M.B. Arick.
Specific characters. —Heteroconic, coil-
ing in an extremely shallow helicoid
spiral, almost in one plane, with earliest
ontogeny unknown. The intercostal whorl
section is almost as wide as high, and al-
most circular. The costal section ishigher
than wide and subtabulate because of the
location of the spinose tubercles.
Costation is pronounced and moderately
dense ;costae wider than intercostae. There
are no intercalations or bifurcations and
allcostae are primary. Usually every third
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Costa is ventrolaterally spinose, but occa-
sionally the second, or even the fourth,
bears the spine instead of the third. The
spinosity of every third rib seems to be
consistent and characteristic of the later
ontogeny. Costation increases steadily in
strength during the ontogeny, but is nearly
effaced on the dorsum at all stages.
There is one row of ventrolateral spines
on each side, every third ribbeing spinose
in the adult; occasionally the second or
fourth rib bears the spine in younger
stages. The spines seem to appear as early
as the costae.
All individuals of Allocrioceras haz-
zardi, n. sp., are calcite replacements
which have been partially silicifled. As a
result all of the individuals are preserved
by natural solution or etching, and the
septa have been destroyed. There is not
sufficient silica to allow proper etching
with acid. The body chamber and the aper-
ture are unknown.
Remarks. —The absence of the earliest
growth stages leaves the generic assign-
ment in some doubt. Exiteloceras would
be a fine assignment were the coilingmore
elliptical and the individual a couple of
substages younger. Allocrioceras appears
tobe the next best assignment even though
evidence "that early whorls are distinctly
helical and twisted" [Wright (Arkell,
Kummel, and Wright, 1957) ] is lacking.
The species is much more spinose than
A. pariense (White), and has sharper
spines and straighter costae than A.
woodsi Spath. There are many specimens
of A. hazzardi in the collections, includ-
ing UT-30686, UT-30684, BEG-20277
(several individuals), UT-30658, the
holotype, and others.
Horizon and localities. —The holotype
is from the Boquillas limestone, Terlingua
area, Brewster County, Texas. In the Aqua
Fria Quadrangle (Moon, 1953) and the
Big Bend National Park (Lonsdale, Max-
well, Wilson, and Hazzard, 1955) Allo-
crioceras hazzardi, n. sp., is from a ledge
commonly termed the "Crioceras" ledge
or "Crioceras" zone, which occupies a posi-
tion in the Boquillas limestone about 150
feet below the base of the Fizzle Flat lentil
(Moon, 1953). It is known from east of
Dryden, Terrell County, and through
much of the Big Bend country of Trans-
Pecos Texas. Upper Turonian.
Family PHLYCTICRIOCERATIDAE Spath,
1926
Genus PHLYCTICRIOCERAS Spath, 1926
PHLYCTICRIOCERAS sp. cfr. P. DOUVIIXEI
Grossouvre, 1894
PL 4, figs. 2, 3; pi. 11, fig.2; text figs. 7fh
Remarks. —Considering that their ages
are so near identical and that the fossils
are so near identical Renz (1936) was
probably correct in placing Phlycticrioc-
eras oregonense Reeside (1927c) in syn-
onymy with P. douvillei (Grossouvre,
1894) .A whorl section of Reeside's speci-
men, USNM-73267, is reproduced here
(text fig.7f).Whether the individuals dis-
cussed and figured by Renz (1936) and
the individuals here tabulated from Texas
are the same species as Reeside's and Gros-
souvre's is stillin doubt. There seems tobe
no reason to doubt the Coniacian age of
Reeside's or Grossouvre's specimens. The
Central Texas specimens occur above the
base of the zone of Texanites texanus gal-
licus Collignon, and are younger than the
Wyoming or European forms. The exact
association of Renz's specimen is not
known, and its age relationship cannot be
determined. As can be seen the cross sec-
tions (text figs. 7fh) are somewhat differ-
ent between Reeside's individual and the
Trans-Pecos Texas individual. The form
from Trans-Pecos occurs in the zone of
Stantonoceras guadalupae, and therefore
appears to be not later than Upper San-
tonian and more likely Lower Campanian,
younger than the Central Texas form. An
individual, crushed, from the Madiera
Spring dam, northeast front of the Davis
Mountains (Brundrett, 1955) occurs with
Proplacenticeras sp. and appears to be as-
sociated with upper Coniacian fossils.
Horizon and localities.— UT-10316 is
from Madera Spring dam, northeast front
of the Davis Mountains, Trans-Pecos
Texas; UT-30584 and UT-30499 are
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from the San Carlos formation, about 6%
miles southeast of the Colquit Ranch house,
Jeff Davis County, Trans-Pecos Texas.
They occur withStantonoceras guadalupae
(Romer), Pseudoschloenbachia chispaen-
sis Adkins, Placenticeras sp. juv. cfr. P.
planum Hyatt, and Placenticeras planum
transitional to Stantonoceras sancarlosense
(Hyatt).Another individual from Central
Texas is from formation C, zone of Texan-
ites texanus gallica, Brushy Creek, Wil-
liamson County. According to Renz
(1936) his specimen was from just south
of the Rio Bravo above Piedras Negras,
Coahuila, near Jimenez.
Genus EXITELOCERAS Hyatt, 1894
EXITELOCERAS ? sp.
PL 4, fig. 5; pi.8, fig.2; pi.20, fig. 12; text fig. 9e
Remarks. —The fragment from the
upper Taylor formation consists of about
110° of a volution. The whorl section (text
fig. 9e) is restored and highly interpretive,
but the whorl width is slightly more than
1/2 of the whorl height. The ornamenta-
tion is somewhat intermediate between the
densicostate widely spaced binodosity of
Neocrioceras and the less densely costate
unituberculate Exiteloceras. Occasionally
two nontuberculate ribs are adjacent. Pre-
sumably the ribs continue across the ven-
ter, as interpreted from the crushed indi-
vidual. Coiling, body chamber, and suture
remain unknown.
Horizon and localities. —Of two speci-
mens of Exiteloceras ? n. sp., one is from
the upper Taylor claystone, from the bank
of Brushy Creek, just west of Rice's Cross-
ing, Williamson County. Itis Upper Cam-
panian (BEG—3I7). A similar but dis-
torted individual, UT-1050, is from a
chalk in the Taylor claystone (Pecan
Gap ? ) from an exposure ina hillside near
the railroad, one mile towards Round Rock
from Taylor, Williamson County. Col-
lector, Young.
Family DTPLOMOCERATIDAE Spath, 1926
Genus GLYPTOXOCERAS Spath, 1925
The specimens here assigned to Glyp-
toxoceras consist of fragments of several
individuals. Because of the straight shanks
and single, nontuberculate ribs it seems
best to assign the species to Glyptoxoceras
Spath.
GLYPTOXOCERAS EIXISONI, n. sp.
PI. 1, figs. 10-14, 16-20; pi.73, fig. 9; pi.78, fig.6
Specific characters. —Aberrant, but coil-
ing. Ontogeny is unknown. The several
fragmental specimens, which are all in-
cluded in the species because the rib mor-
phology is constant for all of the frag-
ments, show open coiling or straight
shafts. The shell section is usually a
slightly distorted circle. No constrictions
can be observed on any of the fragments.
Costation is moderate, consisting of ribs
which become weak on the dorsum, but are
always visible on the dorsum except on
individuals which are badly corroded or
abraded. The ribs are evenly spaced, and
steeper apicad than orad. Costae are about
the same width as intercostae, and the ribs
are slightly prosiradiate.
Remarks. —Except for one specimen all
of the individuals of Glyptoxoceras elli-
soni, n. sp., are much larger than the in-
dividuals of "Helicoceras" rubeyi Reeside
(1927a) ; consequently comparison is dif-
ficult. The Reeside individuals have about
the same rib density as the Austin chalk
species, and agree with the Austin chalk
species inhaving the steep flank of the rib
apicad. "Helicoceras" rubeyi Reeside has
fuller, higher ribs than G. ellisoni; this
may result from a combination of better
preservation plus retouching of the illus-
trations of "//." rubeyi. The elliptical
conch section described by Reeside (1927)
does not occur inG. ellisoni,but Reeside's
specimens may have been distorted by
sedimentary load.
Diplomoceras ellipticum (Anderson,
1902) and D. phoenixense (Anderson,
1902) are more densicostate, and have
many more constrictions than G. ellisoni,
but G. ellisoni is much like Diplomoceras
sp. aff. D. recticostatum (Seunes) in An-
derson (1958), except that the latter has
sharper, more pointed ribs. Diplomocer-
as mercedense Anderson (1958) is much
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like G. ellisoni,but possesses constrictions.
Horizon and localities. —-At least 9 spec-
imens are known at this writing; UT—97,
UT-116, WSA-91, UT-182, UT-1828,
UT-95, and UT-10856, and specimens
from collections from U.S. G. S. Mesozoic
localities 7508 and 9702.
This species ranges through the Dessau
limestone in Central Texas (Lower Cam-
panian). One specimen is from the Exog-
yra tigrina epibole (top of the Dessau
limestone) ,onLittleWalnut Creek, Travis
County; BEG locality 226-T-12. Other
specimens are from the base of the Des-
sau limestone on Brushy Creek, William-
son County. In1911 Stanton and Stephen-
son collected an individual from the base
of the Brownstown or top of the Blossom
near Paris, Lamar County (U. S. G. S.
Mesozoic locality 7508), and Stephenson
in 1916 collected another specimen from
3% miles southwest of Paris (U. S. G. S.
Mesozoic locality 9702) .A similar species
occurs with Placenticeras intercalare at
a higher horizon inthe Prairie Bluff in the
East Gulf Coast.
Genus SMEDALICERAS*,n. gen.
Type species. —Smedaliceras durhami,
n. sp.
Generic characters. —Heteroconic, prob-
ably crioceraconic, but could be a very
low helical coil. Only fragments are
known, but all fragments have the same
arc of coiling. There is no keel, and height
is usually greater than width; HF/W
ranges from 1.00 to1.20.
Costation is dense with costae about
twice as wide as intercostae. Every fifth
to seventh ribbears a large nodate median
ventral tubercle, and every fifth to seventh
rib bears a bullate lateral tubercle, but
the ribs with lateral tubercles may or may
not bear the ventral tubercles.
The suture is typically lytoceratan, with
reduced elements.
Remarks. —Of Upper Cretaceous hetero-
morph genera only Phlycticrioceras Spath
and Jouaniceras Basse have median ventral
*From a Norwegian surname, "Smedal," in
which both syllables are accented equally.
tubercles. Phlycticrioceras has median
ventral tubercles on each rib, and also has
ventrolateral tubercles on each rib.Wheth-
er Smedaliceras, n. gen., can be related to
Phlycticrioceras or not is doubtful, but
such a relationship is easier to draw than
a relationship to genera withventrolateral
tubercles only.
Smedaliceras, since the tubercles are
developed only on scattered ribs, is prob-
ably developed from some nontuberculate
form. The different sizes of the fragments
all have about the same degree of coiling;
from this itis assumed that the coiling is
crioceraconic. The only heteromorph with
similar ornamentation is Jouaniceras
Basse, but no helical coils have been found
in association with Smedaliceras, n. gen.
None the less, Jouaniceras is only slightly
older, and strictly on ornamentation would
seem to be the closest relative, although
its ribs are much sharper. Smedaliceras
is much more densicostate than Jouanic-
eras, has tubercles on fewer ribs, and is
an open coil. Whether there is a helical
coil in Smedaliceras is unknown, but the
evidence is all negative.
Horizon and localities. —Smedaliceras,
n. gen., is from the Lower Campanian,
being associated with Marsupites ameri-
canus, Parapuzosia bosei Scott and Moore,
Parapuzosia sp., "Ostrea" centerensis
Stephenson, Exogyra laeviuscula Romer,
E. tigrina Stephenson, Terebratulina gua-
dalupae Romer, Spondylus guadalupae
Romer, and various texanitids. This asso-
ciation is just below or in the base of the
zone of Delawarella delawarensis.
SMEDALICERAS DURHAMI,n. sp.
PI. 6, figs. 2, 3, 10-16; text figs. 7a-ep
Holotype.— UT-10860, from the lower
stratum of the Burditt marl, Turnersville
Creek crossing, Travis County, Texas;
Lower Campanian. Icollected this speci-
men from bed a of the section illustrated
by Durham (1949, pi.18).
Specific characters. —In addition to the
remarks under generic characters, above,
the following statements are pertinent. A
juvenile heteromorph associated with this
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fossil shows no tuberculation and has cos-
tation as in Glyptoxoceras ellisoni, n. sp.
Whether this juvenile belongs to S. dur-
hami is not known, but is doubted.
The costation of 5. durhami, n. sp., is
weaker on the dorsum than on the venter,
but there is no impressed zone. There are
about 5 ribs per centimeter of length, if
measurements are made on the flank.
Measurements of several individuals are
as follows (figures are inmm.) :
HF W HF/W
UT-10857
16.5 15.0 1.10
9.0 8.7 1.05
8.5 8.0 1.06
UT-10855
14.5 13.0 1.12
11.5 11.0 1.04
UT-10860 (holotype)
21.5 19.5 1.10
20.0 18.5 1.08
Remarks. —Only one species of the
genus, Smedaliceras durhami, n. sp., is
known at the present time. The symmetry
of the tubercles on the ribbing, the sym-
metry of the ribbing, and the symmetry of
the tubercles and ribs in relation to the
suture, plus the lack of an impressed zone,
indicate that the species is an open plani-
spiral coil, whether regular or slightly
elliptical cannot be determined. The de-
gree of curvature of the fragments is
sufficiently consistent topreclude any great
ellipticity. The sutures are positioned in
the intercostae.
The individuals known to me include
WSA-56, UT-10860, UT-10857, UT-
10856, UT-10855, and UT-135.
Horizon and localities. —Allof the indi-
viduals of Smedaliceras durhami, n. sp.,
known to me are from the lower part of
the Burditt marl, Travis and Williamson
Counties, Texas. Lower Campanian, zone
of Delawarella delawarensis. Individuals
have been collected at the Turnersville
Creek crossing, Travis County, from Little
Walnut Creek and Highway 291 (BEG
locality 226-T-42) ,and from a tributary
to Brushy Creek, % mile on the William-
son County side of the Williamson-Travis
county boundary on the Pflugerville-Hutto
Road, Williamson County. Smedaliceras
durhami, n. sp., occurs with Parapuzosia
bosei Scott and Moore, P. Americana Scott
and Moore, Eupachydiscus jimenezi
(Renz) ,Menabites bellin. sp., etc.
Superfamily SCAPHITACEAE Meek, 1876
Family SCAPHITIDAE Meek, 1876
Genus SCAPHITES Parkinson, 1811
A discussion of the genus is unwar-
ranted because of the scarcity of the Texas
material. Nothing can be added toprevious
discussions (Reeside, 1927a; Cobban,
1951).
SCAPHITES HIPPOCREPIS CRASSUS Reeside, 1927
PI. 2, figs. 1-4, 6-13; pi.10, figs. 1, 5; text fig.7g
Synonymy. —For early synonymy see
Reeside (1927a).
?=Scaphites hippocrepis DeKay inAdkins, 1933,
p. 458
Remarks. —Reeside's (1927 a) descrip-
tion of the species and subspecies is ade-
quate. The Texas material consists of a
dozen or so specimens, mostly from the
Dessau limestone in the vicinity of Pilot
Knob, Travis County. The Texas speci-
mens, at least in the illustrations, appear
even more robust than Reeside's (1927a,
pi.17, figs. 6-15) ;butIhad more success
comparing them directly with the individu-
als at the U. S. National Museum than I
did with the illustrations. The Texas speci-
mens are more like the one individual
illustrated by Weller (1907) with their
slightly more pronounced nodes which
accent the ventrolateral shoulders. The
ribbing and costation duplicate that of
Reeside's specimens, except in the flank
where the nodes are more pronounced.
However, Reeside's figure 14 (PI. 17,
1927a) of a smaller specimen shows good
nodes on the flank. The Texas specimens
seem to be within the range of variation
of the subspecies, although, if only the
nodes were considered, there would be a
significant difference between the Rocky
Mountain and Texas forms.
Horizon and localities. —All of the
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specimens of Scaphites hippocrepis crassus
Reeside in my possession are from the
Dessau limestone in the vicinity of Pilot
Knob, Travis County. Very likely collec-
tion failure is the reason for lack of speci-
mens from elsewhere, but there may have
been some ecologic value to the shallower,
often shoaling waters of the Pilot Knob
area (Weiss and Clabaugh, 1955) .Profes-
sor F. L. Whitney and his students col-
lected this locality for many years.
Whether or not the individuals reported
by Stephenson (1923) belong toReeside's
subspecies is unknown. Lower Campanian.
SCAPHITES sp. cfr. S. AQUISGRANENSIS Schluter,
1872
PI. 80, figs.3, 4
Holotype.—The holotype should be the
specimen illustrated by Schluter (1872),
ifitis stillextant.
Remarks. —The specimen from Texas
(pi. 80, figs. 3, 4) may be conspecific with
the holotype; it is slightly water worn. It
has the heavier straight ribs on the flank
of the body chamber, with finer ribs on
the phragmacone. The ribs on the body'
chamber terminate in faint clavae on the
ventrolateral shoulders and in umbilical
nodes. The finer ribs of the phragmacone
have long umbilical bullae and no other
tuberculation. Conch shape is like that of
Schliiter's specimen (1872, pi. 24, figs.
7-9). Icannot agree to assigning this
species to Discoscaphites. Nowak (1911)
only questionably placed itin Hoploscaph-
ites, and Freeh (1915) classified it in
Discoscaphites. Reeside (1927a) appar-
ently followed Freeh's interpretation.
Horizon and locality.— -The lone speci-
men of Scaphites sp. cfr. aquisgranensis
(Schluter) is from the Austin. It is from
the Austin area, Travis County, and indi-
cates the Lower Campanian.
SCAPHITES sp. cfr. LEEI PARVUS Reeside, 1927
PI. 20, figs. 5, 6
Holotype.—The specimen illustrated by
Reeside (1927a, pi. 21, figs. 8-14) .
Remarks. —The single body chamber
from the Austin chalk seems to belong to
Scaphites leei parvus Reeside. The nodes
are stronger on the early part of the living
chamber than are similar nodes on 5.
aquilaensis nanus Reeside; also the ribs
are coarser across the body of the living
chamber in the Texas specimen, and in5.
leei parvus, than they are inS. aquilaensis
nanus. The Texas specimen is somewhat
larger.
Horizon and locality.—Burditt marl,
just above the bridge across Little Walnut
Creek, Highway 291, Travis County,
Texas ;Lower Campanian.
Genus ACANTHOSCAPHITES Nowak, 1911
ACANTHOSCAPHITES sp. cfr. A. SPINIGER
(Schluter, 1872)
PI. 4, figs. 1, 6, 7; pi.5, figs. 1, 4, 5
—Scaphites spiniger Schluter, 1872, pi. 25, figs.
1-6
Remarks. —The material from Texas
does not warrant an attempt at specific
description, especially without comparable
topotype individuals. Several individuals
of scaphitines occur in the Anacacho col-
lections. These are usually corroded, and
nearly without costation. However, close
scrutiny reveals a few ribs in areas
sheltered from corrosion, indicating that
the costation has been effaced. These forms
compare favorably with Schliiter's (1872)
"Scaphites" spiniger, except that the
tubercles are not as clavate on the Texas
forms. The Texas individuals also range
extremely in degree of compression, but
this range either results from or is en-
hanced by sedimentary processes rather
than from original organic variation, and
the greater the individual has been com-
pressed by sedimentary processes, the more
elongate the clavae. Alltubercles are dis-
tinctly clavate. Whether the considerable
clavateness of tubercles on Schliiter's
specimens ispartly a result of sedimentary
processes cannot be determined from his
drawings.
Examination of Scaphites porchi (Ad-
kins, 1929, pi. 5, figs. 1-3) shows no costa-
tion on the aperturad part of the body
whorl. Individuals of this species from the
type locality and now in the University of
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Texas collections also show no costation on
the aperturad part of the body whorl. These
are fresh, uncorroded steinkerns, and the
absence of costation seems tobe an original
feature of the specimens. Itis doubtful if
Adkins' Scaphites porchi is conspecinc
with the Anacacho or German forms, but
the Anacacho forms and the German forms
maybe conspecinc. Isuspect that Scaphites
aricki (Adkins, 1929, pi. 5, figs. 7, 8) is
the earlier whorls of his Scaphites porchi.
These earlier whorls do show a peculiar
costation not uncommon in different
groups of ammonites, and very similar to
the costation of "Scaphites" spiniger
Schliiter, but the Pecan Gap chalk forms
of Adkins have only nodate tubercles, not
the clavae of the German and Anacacho
individuals. If the body chamber can
range from smooth to costate and if the
tuberculation can range from nodate to
strongly clavate, then all of these individ-
uals may be conspecific. However, none of
the samples are sufficiently large to deter-
mine ifdiscontinuities exist between them.
The following individuals are here as-
signed to Acanthoscaphites sp. cfr.spiniger
(Schliiter) :UT-19878, UT-19879, UT-
19876, UT-19881, UT-19877, BEG-
20403, and UT-30507.
Horizon and localities.—Acanthoscaph-
ites sp. cfr. spiniger (Schliiter) is from
the Campanian. UT-30507 is from the
Echinocorys texana (Cragin) zone on Seco
Creek, north of D'Hanis, Medina County,
from the Anacacho limestone. R. L. Can-
non has collected several specimens, in-
cluding UT-19876, UT-19879, and UT-
19881, from King's Water Hole on Hondo
Creek above Hondo, Medina County. Ech-
inocorys texanus (Cragin) also occurs in
the Pecan Gap chalk inTravis County with
Scaphites porchi and S. aricki Adkins.
Suborder AMMONITINAHyatt, 1889
Superfamily DESMOCERATACEAE Zittel,1895
Family DESMOCERATIDAE Zittel, 1895
Subfamily PUZOSIINAE Spath, 1922
Genus PARAPUZOSIA Nowak, 1913
Remarks. —Not all of the Texas species
described under Parapuzosia Nowak can
be included in that genus if the definition
of Wright (Arkell,Kummel, and Wright,
1957) is followed. The large Texas species
lose one or both grades of costation at
diameters of 300 mm. and more. Species
like Parapuzosia sp. aff. P. bradyi Miller
and Youngquist retain a reduced but
simpler costation. P. bosei Scott and Moore
becomes smooth at greater diameters,
whereas an as yet undescribed species first
loses the coarse costation and then loses
all costation at even larger diameters. Of
course Wright (Kummel, Arkell, and
Wright, 1957) was not considering such
large species in his designation. Isee no
reason for describing a new genus for these
three different ontogenies within four
species, but am expanding Parapuzosia to
include them.
PARAPUZOSIA BOSEI Scott and Moore, 1928
PI.7, fig. 1; pi. 8, figs. 1, 3, 4; pi.9, fig. 2; pi. 19,
fig. 1; text figs. 7jqr
=Parapuzosia bosei Scott and Moore, 1928, p.
'274, pi. 36, figs. 1-3; pi. 37, fig. 2; Adkins,
1933, p. 453
=Parapuzosia sp. (pro pane) Adkins, 1933, pp.
450, 451
—Parapuzosia corbarica Renz, 1936, pi. 4, figs. 1,
la, 2, 2a; Young and Marks, 1952, fig. 2, p.
484, 486 [not P. corbarica (Grossouvre, 1894)]
Holotype.— Scott and Moore (1928)
did not designate a holotype, although
they state that the type specimens are at
Texas Christian University. Ihereby
designate the individual illustrated by
Scott and Moore on pi. 36, fig. 1, as the
holotype. It is from Tequesquite Creek,
Kinney County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, moder-
ately subangustumbilicate, rounded ven-
ter. The whorl section is higher than wide,
HF/W equalling about 1.5 in the younger
whorls, not increasing, if anything de-
creasing with age. The greatest width is
usually near mid flank.
The ornamentation consists of two ranks
of costation on diameters preceding 250
or 300 mm. The coarse costae mentioned
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by Scott and Moore (1928) extend to
the umbilicus. On the outer flank and
crossing the venter are finer costae also.
On the venter there are from 5 to 15
smaller costae between every two larger
costae, the larger costae being closer to-
gether at the 200 mm. diameter than at
the 100 mm. diameter. The large costae
extend across the venter as more prominent
costae and can be differentiated from the
smaller costae on the venter. All costae
are symmetrically rounded, flexuous, and
projected onto the venter. The large costae
on the flanks are wide, flat-topped, and
extend to the umbilical wall. The coarse
costae are not discernible in Scott and
Moore's illustration (1928, pi. 36, fig.1),
but the coarse costae are mentioned by
them. On pi. 7, fig. 1, of this work the
coarse costae are overly prominent be-
cause of the accentuation during the com-
paction by sedimentary load. Fundamen-
tally there are no true umbilical bullae on
this species unless each entire large rib is
considered a bulla.
Beyond the 300 mm. diameter the in-
ternal mold either becomes smooth or the
costae are not preserved on the steinkerns
at my disposal, resulting in the large
smooth individuals of this species, such as
the holotype. Since the smaller costae do
not extend dorsad of mid flank they are
never visible on the inner whorls of the
larger individuals unless the individuals
are broken apart.
The largest individual known to me is
over three feet (nearly 1 meter) in di-
ameter, and is completely septate. This
means that the complete conch was over 5
feet (1.6 meters) in diameter. Even with
such large individuals we still have no
information concerning the body chamber
and the aperture. Part of the suture has
been illustrated by Scott and Moore
(1928).
Measurements follow, all on young
whorls.
D U HF W HF/W P S B T
Individual illustrated by Renz (1936, pi. 4,
figs. 2, 2a)
195.0 29.0 41.5 28.5 1.46 14 129± ... 143±
D U HF W HF/W P S B T
150.0 29.0 42.5
100.0 29.0 42.5 28.5 1.49
Individual illustrated by Renz (1936, pi. 4,
figs. 1, la)
180.0 26.5 43.0 30.0 1.43 14 126± .... 1403=
150.0 26.0 44.0
100.0 29.0 45.0
75.0 28.5 49.5 34.0 1.45
UT-1952
220.0 28.0 42.0 26.0* 1.61
WSA-277
156.0 27.0 41.0 27.5 1.49
100.0 25.0 44.5 30.0 1.48
75.0 .... 45.5 28.0 1.59
WSA-286
150.0 24.5 51.5
125.0 22.5 50.0
90.0 21.5 39.0?
BEG-2307
106.0 29.5 44.5 29.5 1.51
75.0 32.0 45.0 32.0 1.40
60.0 28.5 40.0 27.5 1.45
The measurement above marked with an
asterisk is probably erroneous because of
distortion of the steinkern.
Ihad always been puzzled why there
were no constrictions described on repre-
sentatives of the genus Parapuzosia from
the Gulf Coast of Texas. One specimen,
BEG-2307, has answered this question:
the last good constrictions occur at ap-
proximately the diameters of 70, 76, and
83 mm. Two very faint constrictions occur
beyond this, the last about a diameter of
105 mm. There are about 7 constrictions
on the whorl ending at about 85 mm. The
absence of the constrictions on the Gulf
Coast Parapuzosia was because no individ-
ual of small enough size had been de-
scribed to show the constrictions. Further-
more, all ornamentation on the inner
whorls tends to be reduced when these
whorls are compacted by overlying whorls,
probably at the time the aragonite shell
dissolved and the steinkern was stillsoft.
Remarks. —Parapuzosia bosei Scott and
Moore has young whorls almost identical
to those of P. corbarica (Grossouvre) .The
misidentification of the young of this spe-
cies for P. corbarica has caused consider-
able confusion. Several remarks made by
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Professor Matsumoto during his visit to
Austin made me suspicious of the zonation
of the Austin chalk and its correlation to
other continents. Later, whenIhad an op-
portunity to study some of the Santonian
and Campanian texanitines, Ibecame con-
vinced that a reanalysis of the Texas P.
"corbarica" was necessary. It was only
then that Idiscovered that a large Para-
puzosia bosei, which had been broken
while prying it out of the Burditt marl
with a crowbar, contained corbarica-like
inner whorls. A restudy of the P. "cor-
barica," UT-1952, of Young and Marks
(1952) andßenz (1936) then showed that
the Texas forms, the younger whorls of
P. bosei, had the coarse or large ribs di-
minished but stillpersistent and differenti-
ated across the venter (Renz, 1936, pi. 4,
figs. 2a and 1) ; this is not true of P. cor-
barica (Grossouvre, 1894, pi. 27, fig.lb).
Furthermore, P. corbarica Grossouvre pos-
sesses acute umbilical bullae developing
into a single normal costa over the venter
whereas P. "corbarica" Renz (=P. bosei
Scott and Moore) has flat ribs at the um-
bilicus which split off small costae ven-
trolaterally, but remain larger over the
venter than do the smaller costae. P. bosei
Scott and Moore differs from an older,
undescribed species in the possession of
two grades of ribbing well beyond the
100 mm. diameter, and from P. Americana
Scott and Moore in itsmore rounded and
less acute whorl section, in addition to the
probable differences in suture which Scott
and Moore (1928) emphasize. The fol-
lowing individuals can at least be assigned
to this species: UT-1952, BEG-2307, UT-
122, UT-30456, BEG-20342, UT-1982,
WSA-277, WSA-286, and questionably
BEG-20311 and BEG-20426. There are
also the specimens at Texas Christian Uni-
versity. Inaddition many other large indi-
viduals (too large to deposit incollections
in great numbers) occupying the same
horizon throughout Texas belong to this
species.
Horizon and localities. —Parapuzosia
bosei Scott and Moore is Lower Campan-
ian instead of the Santonian stated by
Scott and Moore (1928) .This error is the
result of (1) the misidentification of
the young of P. bosei as P. corbarica Gros-
souvre, and (2) the supposition that
Texasia dentatocarinata (Romer) was the
age equivalent of Barroisiceras haber-
fellneri (yon Haver), which it is not.
Texasia dentatocarinata is Upper San-
tonian in age and probably extends into
the Lower Campanian with Bevahites be-
vahensis Collignon, if the latter species
reaches the Lower Campanian. It was
further believed that Texanites texanus
(Romer) was younger than Texasia den-
tatocarinata. This also seems to have
resulted from an erroneous prejudice in-
herited from false phylogenetic assump-
tions established outside of North America
and into which North American species
were arbitrarily fitted. Of course the early
North American describers were not ac-
curate in the locality and horizon identifi-
cation.
Parapuzosia bosei Scott and Moore is of
Lower Campanian age, and is associated
with various species of Australiella, Mena-
bites, Delawarella, Neancyloceras, Eu-
pachydiscus, etc. P. bosei is known from
the Burditt marl of Travis and Williamson
Counties, the "upper Austin" chalk of
the Dallas area, the Anacacho Mountain
area, and from Tequesquite Creek, Kinney
County, Texas.
PARAPUZOSIA sp. aff. P. BRADYIMiller and
Youngquist, 1946
PI. 7, figs. 2,3; pi.9, figs. 1,3,4;
pi.11, fig. 1; text fig.8d
Holotype. —Designated by Miller and
Youngquist (1946), and illustrated by
them; from the Eagle sandstone, south
central Montana; Lower Campanian.
Remarks. —There are five individual
fossils from Texas which may or may not
belong to Parapuzosia bradyi Miller and
Youngquist (1946). The individual illus-
trated on pis. 7 and 9 (UT-30573) is
similar to P. bradyi in whorl section and
ornamentation, even to the disappearance
of the ribs ventrolaterally and ventrally.
It differs from the Montana form in the
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greater sinuosity of the flank ribs and in
the presence of a fine costation in the
young whorls, whorls of a younger on-
togeny than illustrated by Miller and
Youngquist. Two individuals from the
Anacacho Mountain area (8EG—20331
and -20342) and one in the U.S. National
Museum (U. S. G. S. Mesozoic locality
7527) are really too badly' preserved to
identify accurately, but in whorl section
and ribbing could belong to the Miller and
Youngquist species.
Parapuzosia americana Scott and Moore
(1928, pi. 37, fig. 1) also shows short
flexuous ribs on the flanks of the individual
illustrated by Scott and Moore. Itwilltake
much further study to determine the rela-
tionships of Parapuzosia americana and
Parapuzosia bradyi, but they seem to oc-
cupy about the same part of the Lower
Campanian section.
Locality and horizons. —Parapuzosia sp.
aff. P. bradyi Miller and Youngquist ap-
pears to be Lower Campanian. UT-1521
isknown only to be from the Austin chalk,
Central Texas, but the lithology is Dessau
limestone. UT-30573 isfrom about 9 miles
southeast of the Colquitt Ranch house and
about %mi. from the abandoned railroad,
30°34'20" N and 104°45'05" W, Jeff
Davis County, Trans-Pecos Texas.
PARAPUZOSIA TERRYI, n. sp.
PI. 10, figs. 2-4
Holotype.—UT-30475, from a clay
member from 100 to 150 feet above the
Gober chalk, North Sulphur Creek, Lamar
County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, widely
angustumbilicate to narrowly subangust-
umbilicate. The venter is rounded and
the whorl section is higher than wide
(HF/W is I.s=*=) and an elongate oval in
shape.
Ornamentation consists only of umbili-
cal nodes situated just ventrad of the um-
bilical wall and short, indistinct, prosiradi-
ate ribs extending from the umbilical
nodes for about the first % of the flank
and then disappearing.
This individual, which is a little more
than 450 mm. in diameter, is septate
throughout, and the only individual of its
kind so far recorded from Texas. The
aperture and body chamber are unknown.
The suture is typical of the genus. Overlap
is to about the end of the first Ys of the
flank.
Measurements are as follows:
D U HF W HF/W
UT-30475 (holotype)
450.0 21.0 46.0 31.0 1.48
350.0 14.0? 51.0
Remarks. —The umbilituberculate indi-
vidual here named Parapuzosia terryi, n.
sp., seems to be unique; at least Ihave
been unable to find anything that compares
favorably withit.Ifthe younger stages, not
observable, are not costate on the venter it
willbe difficult to retain the species in the
genus Parapuzosia, s. 1. The fossil is pre-
served in marl and the unevenness of the
flanks in the illustration is not ornamenta-
tion, but the result of sedimentary com-
paction. Likewise the venter has been
crushed, and the whorl section could not
be accurately reproduced.
Locality and horizon. —Same as for the
holotype, which is the only individual.
PARAPUZOSIA PAULSONI, n. sp.
PL 11, figs. 3, 4, 5; pi. 12, figs. 1-4; pi.15, fig.10;
pi. 17, fig. 9; pi. 19, figs. 3, 4; text figs. Bab, 9gjr
Holotype.—UT-30625, from the Gober
chalk, near Al'splace, McCurtain County,
Oklahoma. It was collected by R. T.
Hazzard.
Specific characters.— Oligogyral, con-
centrumbilicate, gradumbilicate, narrowly
subangustumbilicate, rounded venter. The
whorl section is higher than wide, HF/W
ranging from 1.1 to 1.3. At the 50 mm.
diameter the greatest width is at the um-
bilical tubercle, migrating to just dorsad
of mid flank at the 90 mm. diameter.
Costation consists of sparse, low, sym-
metrical in section, prosiradiate costae
which continue over the venter but are
not as strong on the venter as laterally. The
costae are of several grades of length, in-
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tercalating sufficiently often to maintain
the uneven and sparse costation. Inter-
costae are from one to four times as wide
as the costae.
The tuberculation consists only of low,
long umbilical bullae on those costae which
reach the umbilicus, about 10 or 11 per
volution. By intercalation there are about
twice as many costae on the venter as on
the umbilicus.
Allindividuals are septate throughout.
The suture is not typically parapuzosiine,
the first lateral lobe is almost bifid by the
asymmetrical development of the auxiliary
elements. The auxiliary lobes of the ex-
ternal lobe are peculiarly long and devoid
of numerous frills.
Measurements are as follows:
D U HF W HF/W P S B T
UT-198178
100.0 19.5 48.5 38.0 1.28 11 9 .... 20
75.0 18.0 51.5
50.0 23.0 56.0 48.0 1.17
UT-30662
115.0 17.5 46.0 37.5 1.23
82.0 22.5 53.0 44.0 1.21
30.0 23.5 43.5 31.5 1.37
UT-30625 (holotype)
190.0 20.0 51.0 37.5 1.35 20 36 .... 56
150.0 20.5 52.5 42.5 1.24 20
100.0 23.0 53.0 46.5 1.14 16±
83.0 24.0 53.0 47.5 1.11
Remarks.— Parapuzosia paulsoni, n. sp.,
can be assigned to Parapuzosia without
difficulty, but the strongly prosiradiate,
straight ribs are not common to species of
this genus. Also the ribs of P.paulsoni arejust barely projected onto the venter. P.
paulsoni does not compare closely to any
species of Parapuzosia known to me and
has superficial resemblances toKitchenites
and Neopuzosia. The absence of constric-
tions in most of the species of Parapuzosia
inTexas ispuzzling, but may be attributed
to the collection and description of only
large individuals.
Horizon and localities. —Parapuzosia
paulsoni, n. sp., has been collected from
strata which are thought to be equivalent
to the Gober chalk, occurring with Dela-
warella delawarense (Morton) and D.
danei Young. It is from sec. 28, T. 9 S.,
R. 27 E., 1mile west of the Oklahoma-
Arkansas state line on the highway from
Foreman, Little River County, Arkansas,
to Tom, McCurtain County, Oklahoma.
Specimens have been collected by both
Oscar Paulson and R. T. Hazzard. Miss
Constance Wollman has one specimen
from about the middle of the Dessau lime-
stone on Williamson Creek, Travis County,
where it occurs (in the same bed) with
Placenticeras guadalupae (Romer), Sub-
mortoniceras tequesquitense, n. sp., and
Australiella pattoni, n. sp. The species
is Lower Campanian, but the Travis
County occurrence is in the zone of Sub-
mortoniceras tequesquitense whereas the
Oklahoma occurrence is in the next higher
zone of Delawarella delawarensis.
Family PACHYDISCIDAE Spath, 1922
Remarks. —The pachydiscines of the
Senonian of Texas are extremely poorly
preserved. Most of them are internal molds
from chalky and marly limestones; usu-
ally they are badly corroded and abraded.
Because of the state of preservation and
rarity of occurrence, the Texas pachydis-
cines do not warrant any revision or even
discussion of revisions of genera.
Inassigning various species to generaI
have followed the assignations made by
Collignon (1955) for those species which
he assigned, without regard as to whether
Ibelieve such assignation warranted or
not. Most of the Texas individuals do not
show asufficient range of ontogeny tomake
a definite assignment. Others are badly
eroded, and Collignon (1955, p. 19)
doubts the general utility of pachydiscines
for biostratigraphic correlations. On p. IT
(1955) he points out the extreme difficulty
of assigning an internal mold to a species
originally described on a cast, and vice
versa. Consequently, facing all of these
difficulties, plus the poor preservation of
the Texas forms, Ithink that age relation-
ships should not be drawn hastily from
any pachydiscine information taken from
this work.
Genus NOWAKITES Spath, 1922
NOWAKITES (?) sp. cfr. N. (?) FLACCIDICOSTUS
(Homer, 1852)
PL 16, figs. 5, 6; pi.76, fig. 5; text fig. 10b
Remarks. —Oligogyral, subgradumbili-
cate, subangustumbilicate, U decreasing
from 31.0 at the 60 mm. diameter to 25.0
or so at greater diameters. The venter is
rounded ; the whorl section is oval with the
greatest width at about mid flank.
The costation is largely destroyed, but
consists of umbilicibullate primary ribs
plus other ribs intercalating dorsad of
mid flank. The costae pass over the venter,
but are interrupted over the siphuncle.
There are about 13 umbilical bullae, and
29 or 30 ventral costae on the outer whorl.
The costae are low, rounded, broad, recti-
radiate to slightly prosiradiate. The indi-
vidual is septate throughout.
Measurements are as follows:
D U HF W HF/W P S B T
Romer's 1852, pi. 1, figs, lab
88.0 24.0 45.0 37.0 1.34 27 15 .... 42
75.0 25.5 47.5
60.0 27.5 46.0
55.0 28.0 46.5 39.0 1.19
50.0 29.0 41.0
40.0 31.5 40.0
UT-19805
123.0 25.5 46.0 36.5 1.25
100.0 26.0 46.0 41.5 1.11
75.0 27.5 46.0 44.5 1.03
60.0 31.0 44.0 44.0 1.00
IfRomer's (1852, pi. 1, figs, lab) illus-
trations of "Ammonites" flacddicosta are
as poor as his illustration of Texanites
texanus and Texasia dentatocarinata, the
form described here, UT-19805, could be-
long to it. However, Romer's illustrations
show a fossil of the same conch-shape as
mine, but withstrongly projected ribs (the
artist did not or could not show this pro-
jection inventral view),interrupted on the
venter as in the form illustrated in the
present work.
Collignon (1955) calls Romer's individ-
ual badly preserved, and states that it can-
not be classified. Presumably he has seen
the type, as the restored picture of Romer
shows nothing of such poor preservation.
Adkins (1933) considered Rb'mer's Am-
monites flacddicosta a Nowakites, and not
having seen the original or a cast Iam
following Adkins. Itis strange so few in-
dividuals of this species have reached col-
lections, because Bb'se and Cavins (1928) ,
Burckhardt (1930), and Muir (1936) all
indicate abundant occurrence, unless these
writers have misidentified Eupachydiscus
jimenezi (Renz) for Rb'mer's species.
Horizon and locality.—UT-19805 is
from the Austin chalk, but there is no other
information on this fossil.
Genus PACHYDISCUS Zittel, 1884
PACHYDISCUS (?) n. sp.
PL 13, figs. 3,4; text fig. 7t
Special characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, mod-
erately subangustumbilicate. The whorl
section is higher than wide, HF/W rang-
ing from 1.2 to 1.3. The greatest width
costally and intercostally is at the umbilical
tubercle, the whorl section being suboval,
with the flanks converging ventrad.
The individual is too badly eroded to
determine if low costae on the flanks con-
nect the umbilical bullae to the low costae
which cross the venter. There are about 12
umbilical bullae per volution and prob-
ably twice as many costae, low, rounded,
and symmetrical, crossing the venter.
The individual is septate throughout.
Measurements are as follows:
D U HF W HF/W P S B T
UT-19806
120.0 26.5 43.5 34.0 1.27 12 ? ? ?
100.0 26.5 43.5 34.0 1.28
75.0 23.5 48.0 40.0 1.20
Remarks. —IfCollignon (1955) is cor-
rect that an internal mold cannot be as-
signed to a species based on individuals
with the shell preserved, because the spe-
cific features are present only on the shell,
then itwould be impossible to describe but
one species of pachydiscines from the lime-
stone and marl formations of the Texas
Senonian, because on only one individual
in the Bureau of Economic Geology and
Department of Geology collections is the
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shell replaced and its features preserved.
Pachy discus (?) n. sp. possesses the or-
namentation of the species of the genus
which are described next, but the whorl
section is not nearly so high. Itis, then,
ornamented as Pachydiscus neubergicus
(yon Haver) in Grossouvre (1894, pi. 30,
figs. 4ab) ,but withmuch less compressed
whorls.
Horizon and locality.—Pachydiscus
(? ) n. sp. is from the Anacacho limestone.
UT-19806 was collected from 9 miles
above Castroville, Medina County. Col-
lected by J. A.Taff, 9 July, 1891. During
the past 70 years a similar fossil has not
appeared.
PACHYDISCUS sp. no. 1cfr. P. GOLLEVILLENSIS
(d'Orbigny)
PI. 8, fig. 5; pi. 17, fig. 5; text figs. lOco
Remarks.— UT-30516 is a fragment of
an individual with the last septum and
about 1 cm. each of phragmacone and
body chamber. The whorl section is high
with rounded venter and subgradumbili-
cate umbilical shoulders. The costae ex-
tend from the ventrolateral regions almost
to mid venter; at mid venter they are
broken over the siphuncle. One of every
three or so ribs reaches the umbilicus, and
probably terminates in a bulla, but this
part of the steinkern is broken away. UT-
30516 has more the appearance of P. gol-
levillensis Grossouvre (1894), pi. 31, figs.
9ab, and pi. 29, figs. 4ab) than it does the
appearance of P. gollevillensis inKossmat(1895, pi. 15, figs, labc).Kossmat's figure
is the one reproduced for Wright (Arkell,
Kummel, and Wright, 1957, fig.494-3ab) .
The suture of UT-30516 is almost identi-
cal to that of the specimen illustrated by
Grossouvre (1894, pi. 31, figs. 9ab), even
to the secondary frills on the first lateral
saddle and first lateral lobe. Costation of
these two individuals is almost identical,
but UT-30516 has the narrower whorl
section of Grossouvre's (1894) pi. 29, figs.
4ab orhis (1908) pi. 9, figs. 2ab.
UT-30516 has a narrower, higher whorl
section than such similarly ribbed species
as Pachydiscus fresvillensis (Seunes), P.
summeri (Maury), and P. sharpei Spath.
The latter species also lacks umbilical
tubercles. P. papuanus Bohm has a whorl
section which starts to narrow toward the
venter at about mid flank instead of at a
ventrolateral position.
Horizon and locality.—The specimen of
Pachydiscus sp. no. 1cfr. P. gollevillensis
(d'Orbingy) is from the Nostoceras zone,
at Rice's Crossing of Brushy Creek, Wil-
liamson County, Texas. Upper Campanian,
withManambolites ricensis, n. sp., Placen-
ticeras intercalare (Meek),etc.
PACHYDISCUS sp. no. 2 cfr. P. GOLLEVILLENSIS
(d'Orbigny)
PL 13, figs. 1, 2, 5; pi.14, fig. 4; pi.17,
figs. 1, 8; text figs. lOdg
Remarks. —Several individuals from the
upper Anacacho limestone on Hondo
Creek, from near King's Water Hole,
Medina County, Texas, were collected by
R.L.Cannon about 1922. These are mostly
incomplete internal molds, preserved in a
chalky matrix. Some are distorted, others
probably not distorted. No sutures can be
observed. These Anacacho limestone indi-
viduals possess a high and narrow whorl
section, with rounded venter and nearly
gradumbilicate umbilicus with flat, par-
allel flanks. The costae extend across the
venter and are seldom broken at mid ven-
ter. There are slightly more than 40 ven-
tral costae at a diameter of 80 mm., and
about 10 or11umbilical bullae. The flanks
are devoid of ornamentation.
The Hondo Creek individuals, best illus-
trated by UT-19869 (pi. 13, figs. 1, 2)
are similar to Pachydiscus sp. no. 1 cfr.
gollevillensis (d'Orbigny) of this work
and to Grossouvre's (1894) pi. 29, figs.
4ab, in whorl section, but in costation are
more reminiscent of Kossmat's (1895) pi.
15, figs, labc, which is reproduced by
Wright (Arkell, Kummel, and Wright,
1957, figs. 494-3ab) as an example of the
genus. The flanks of the individual of Koss-
mat's illustration converge slightly more
toward the venter than do the flanks of P.
sp. no. 2 cfr. gollevillensis. P. cfr. gollevil-
lensis sp. no. 2, like sp. no. 1, has narrower
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whorl sections than the similarly ribbed
P. sharpei Spath (without umbilical bul-
lae), P. fresvillensis (Seunes), and P.
summeri (Maury). P. papuanus (Bohm)
has the flanks narrowing too rapidly from
a position as dorsad as mid flank.
Measurements are as follows:
D U HF W HF/W
UT-19869
80.0 24.0 46.5 29.5 1.57
60.0 23.5 47.5 28.5 1.67
UT-19870
75.0 20.0 49.5 29.0 1.70
50.0 17.0 47.0 33.0 1.42
UT-30503
73.0 24.5 48.0 33.0 1.45
50.0 25.0 50.0 37.0 1.35
40.0 24.0 49.0 40.0 1.22
In addition to the above individuals
there is another specimen, which probably
belongs to this species, in a collection in
the U. S. National Museum, from U. S.
G. S. Mesozoic locality 7680, left bank of
Hondo Creek, King's Water Hole, 3 mi.N.
of Hondo, Medina Co.
Horizon and locality.—From the Ana-
cacho limestone, Hondo Creek, near King's
Water Hole, Medina County, Texas.
PACHYDISCUS sp. no. 3 cfr. P. GOLLEVILLENSIS
(d'Orbigny)
PI.14, figs. 2, 3; text figs. 7n, 8h
Remarks. —An individual from the
Echinocorys texanus zone, WSA-288, is
from the Anacacho limestone. Iam not
certain that it can be distinguished from
Pachydiscus sp. no. 1 cfr. gollevillensis
(d'Orbigny) ,but it is from an older hori-
zon and has rectiradiate ribs instead of
prosiradiate ribs at the same diameters.
Furthermore the siphonal lobe of the su-
ture is longer in sp. no. 3 than in sp. no.
1, with a much deeper superimposed ven-
tral saddle.
Measurements of WSA-288:
D U HF W HF/W P S B T
120.0 31.0 40.0 25.0 1.60 21 29± ... 50±
100.0 32.0 41.0 26.0 1.58
75.0 31.5 44.5 28.0 1.59
WSA-288 differs from P. sp. no. 2 cfr.
gollevillensis inits rectiradiate ribs and in
the continuation of every second to fourth
rib across the flank, and the ribs are con-
cave forward, swinging orad on the venter,
and continually crossing the venter with-
out the siphonal interruption so character-
istic of species 1and 2.
Horizon and locality.—WSA—2BB is
from the Echinocorys texanus zone of the
Anacacho limestone on the Rothe Ranch,
Medina County, about 3 miles above
D'Hanis on Seco Creek.
Genus MENUITES Spath, 1922
MENUITES STEPHENSONI, n. sp.
PL 15, figs. 1, 2; text figs. 70, 9n
=Menuites stephensoni, nomen nudum, Adkins,
1933, p. 407, 473-475
=Menuites n. sp. in Adkins, 1933, p. 467
Holotype.—WSA-69, from the upper
Taylor, 40 to 60 feet below the top of the
Taylor in the calcareous concretion hori-
zon near Kimbro, Travis County, Texas;
Upper Campanian.
Specific characters. —Oligogyral, con-
centrumbilicate, except for slightly scaph-
itoid body chamber, craterumbilicate,
narrowly to moderately subangustumbili-
cate. The whorl section is wider than high,
HF/W becoming smaller with increase in
diameter. The greatest intercostal width is
just ventrad of the umbilical wall, near
the umbilical bulla, and the greatest costal
width is at the umbilical bulla.
Only the outer whorl is wellpreserved,
and on this whorl there are about 14 pri-
mary costae, with about 4 intercalating
costae. The intercostae are from 2 to 4
times as wide as the costae. Tuberculation
consists of nodes on each side of the broad
venter and umbilical bullae. The costae
are joined across the venter, but are much
weaker on the venter than on the flanks.
The secondary costae start about mid flank
and do not bear umbilical bullae, but
terminate with ventral nodes. Primary
costae bear both umbilical bullae and ven-
tral nodes. The holotype and only known
specimen has a diameter of 111 mm. Septa-
tion ceases at the 69 mm. diameter. The
body chamber occupies 195°. The aperture
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may be slightly restricted but is without
frills.
The suture is typically pachydiscine,
with moderately shallow ventral lobe and
moderately digitate lobes and saddles. The
apical edges of the saddles form a rela-
tively straight line, and the first lateral
lobe extends farther apicad than the ven-
tral lobe. The two secondary elements of
the ventral lobe are bifid; the first lateral
lobe is trifid. The ventral nodes are posi-
tioned in the first lateral saddles, and the
umbilical bullae occupy positions between
but roughly as long as the suspensive lobes
of the sutures.
Measurements of WSA-69 are as fol-
lows:
D U HF W HF/W P S B T
100.0 27.0 45.0 54.5 0.83 14 4 .... 18
75.0 22.0 47.0 55.0 0.86
50.0 .... 50.0 55.0 0.91
Remarks. —Menuites stephensoni, n. sp.,
differs from M.menu (Forbes) and other
species of Menuites because ithas coarser
ribs which persist on the body whorl to the
aperture. The aperture of M. stephensoni
is less restricted than is the aperture of M.
menu. Menuites sp. juv. indet. is known
only from juveniles, but occurs in the
lowermost Upper Campanian, zone of
Hoplitoplacenticeras vari, whereas M.
stephensoni is from the uppermost Upper
Campanian.
Horizon and locality.—Same as for the
holotype.
MENUITES sp. juv. indet.
PI. 15, figs. 6, 7, 9, 11, 12; pi.20, figs. 10,11;
text fig. 9q
Specific characters.— Oligogyral, con-
centrumbilicate, craterumbilicate, suban-
gustumbilicate. The whorl height is about
the same as the whorl width,so that HF/W
ranges only little from unity. The greatest
intercostal width is just dorsad of mid
flank and the greatest costal width is at
the umbilical tubercle. Costation is re-
duced on these small molds, with long
umbilical bullae and shorter ventral bul-
lae. The costae almost efface on the
shoulders and disappear completely on the
venter. There are about 15 umbilical tu-
bercles per whorl at the 30 mm. diameter.
The apertures are unknown and the sutures
are too poorly preserved for duplication.
Measurements are as follows. Figures
with an asterisk are inmm.
D U HF W HF/W P S B T
WSA-63
30.0 26.5 47.0 48.5 0.93 13 8± .... 21±
20.0 27.5 47.5 50.0 0.95
WSA-60
13.5*13.5* 1.00
WSA-61
16.5*16.0* 1.03
WSA-62
11.5*12.0* 0.96
WSA-57
47.5 23.0 50.5 48.5 1.03
30.0 23.5 46.5 45.0 1.03
Measurements of the following speci-
mens are of "Anapachy discus" complexus
(Hall and Meek, 1856) for purposes of
comparison :
small specimen
16.0 25.0 43.5 66.5 0.65 11 bullae, disap-
8.0 22.0 56.5 84.5 0.67 pearing ventrally
large, figured specimen
21.0 21.5 44.0 68.0 0.65
large, unfigured
19.5* 25.0* 0.78
28.0 21.0 48.0 66.0 0.73 8 bullae
17.0 20.5 56.0 81,0 0.69
Remarks. —Menuites sp. juv. indet.
cannot be placed nomenclatorially or taxo-
nomically at this time; larger, more adult
individuals are needed. The ventral bullae
are unusual, and a height-width ratio at
near unity is not typical of species of
Menuites. The ventral tubercles of M.
stephensoni, n. sp., and Menuites sp. juv.
indet. are positioned higher on the venter
than are those of M. menu (Forbes).
Menuites sp. juv.indet. differs from "Ana-
pachy discus" complexus (Hall and Meek)
in the juveniles in the much more tumid
and reniform whorl sections of "A" com-
plexus (figured in this work as text figs.
Beg, 9o). Hall and Meek (1856) illus-
trated only juvenile specimens, and had
only' juvenile specimens to study. However,
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they did not illustrate all of their speci-
mens.
Horizon and localities. —UT—57 is from
the Dessau limestone, Thirteenth Street and
East Avenue, Austin, Texas. It is Lower
Campanian and was collected by W.S. Ad-
kins in1930. Itmay represent the juvenile
of Eupachydiscus jimenezi (Renz) .WSA—
60-63 are from the base of the Upper
Campanian, and may not belong to the
same species as UT—57. They are from the
Pecan Gap chalk, Walnut Hill,about 7%
miles east of Austin, Travis County, and
were collected by W. S. Adkins in 1951.
They occur with Hoplitoplacenticeras sp.
aff. Metaplacenticeras (? ) bower si Ander-
son. There is no locality data on UT—
30733.
Genus EUPACHYDISCUS Spath, 1922
EUPACHYDISCUS GORDONI, n. sp.
PI. 16, figs. 1-3; text fig. 8e
Holotype.—UT-16, from formation C at
Ray's Bluff,Brushy Creek, Travis County,
Texas; collected by J. E. Gordon.
Specific characters. —Oligogyral, excen-
trumbilicate, subgradumbilicate, moder-
ately subangustumbilicate, rounded ven-
ter. The whorl section is roughly circular,
but slightly depressed, HF/W ranging
from 0.75 to 0.90. The greatest intercostal
width is just dorsad of mid flank, and at
the 60 mm. diameter the greatest costal
width is just dorsad of mid flank, migrat-
ing to the umbilical bulla at the 75 mm.
diameter.
Costation consists of raised, strong ribs,
projected, asymmetrical insection with the
steep face orad. On the venter of the last
whorl there are approximately 44 ribs, of
which about 20 reach the umbilicus and
terminate as umbilical bullae; two ribs
bifurcate unevenly at one bulla, leaving
about 20 intercalating ribs.
From the face of the last whorl it can
be seen that the holotype is entirely sep-
tate;none of the septa show up on the cast
because the surficial shell layers had not
been removed at the time the shell and in-
ternal mold became one solid calcite cast.
Body chamber and aperture are unknown.
Measurements are as follows:
D U HF W HF/W
UT-16
60.0 25.0 45.0 50.0 0.90
30.0 30.0 45.0 60.0 0.75
Remarks. —Eupachydiscus gordoni, n.
sp., is a calcite cast that cannot be com-
pared to any of the Texas pachydisciines.
E. gordoni recalls the costation of Nowak-
ites savini (Grossouvre), but has a greater
number of umbilical tubercles and the
whorl section of a Eupachydiscus. The ribs
are sharper, less regularly spaced than on
other forms with similar costation, and the
individual does not have the prominent
bifurcations common to most species of
Nowakites. No constrictions can be ob-
served. Since the individual is a calcite
cast it could not be cleaned, because the
debris is a part of the cast and a part of
the larger calcite crystal.
Horizon and locality.—Only the holo-
type is known. Eupachydiscus gordoni, n,
sp., is probably from formation C, Ray's
Bluff, on Brushy Creek, Travis County,
Texas. Collected by J. E. Gordon. This
individual is Upper Santonian, but was
not found inassociation with other fossils.
Faulting prevents exact correlation withi
beds in adjacent localities.
EUPACHYDISCUS JIMENEZI (Renz, 1936)
PI.14, figs. 1, 5; pi. 16, fig. 4; text fig. 10k
=Pachydiscus (Parapachy discus) jimenezi Renz,.
1936, pi.2, figs. 4, 4a, p. 3, 4
Holotype.—Presumably the individual
illustrated by Renz (1936) on Plate 2,
figs. 4, 4a, no. 1 in the Bb'se-Staub collec-
tion, Geological Institute of the Univer-
sity of Bern. According to Renz his indi-
vidual is from the middle Austin chalk,,
thought to be Santonian, but see below.
Rem,arks. —Included here in Eupachy-
discus jimenezi (Renz) is one poorly pre-
served individual. Itis oligogyral, concen-
trumbilicate, subgradumbilicate, suban-
gustumbilicate; venter rounded. The whorl
section is wider than high, HF/W ranging
from 0.86 to 0.95; greater figures are
probably the result of sedimentary distor-
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tion. The greatest costal and intercostal
widths are usually at the umbilical bullae.
Costation consists of many fine inter-
calating and bifurcating costae of two
sizes, the larger bifurcating or single from
umbilical bullae, all passing over the ven-
ter without interruption. There are from
13 to 15 umbilical bullae. This compares
with about 14 on the individual illustrated
by Renz (1936, pi. 2, figs. 4, 4a). UT-
30496 has over 60 costae on the venter,
which compares to about 57 for Renz's
specimen. The individual is septate
throughout.
Measurements are as follows:
D U HF W HF/W
UT-30496
75.0 23.5 45.5
45.0 24.5 51.0 53.5 0.95
E. jimenezi (Renz, 1936, pi.'2, figs. 4, 4a)
125.0 19.5 50.0 56.0 0.90
100.0 26.0 48.5
75.0 24.0 45.5
60.0 29.0 46.5
Eupachy discus jimenezi (Renz) as here
interpreted, is extremely variable in cos-
tation. The species is more densely costate
and finer ribbed than other species of
Eupachy discus.
Horizon and locality.—UT-30496 is
from the base of the Burditt marl, Lower
Campanian, at the bridge across Little
Walnut Creek, Highway 291 (road to
Manor), Travis County, Texas. Collected
by Josh Oden.
EUPACHYDISCUS sp.
PI. 17, figs. 2, 7; pi. 18, figs. 1, 2, 3; pi. 19,
fig. 2; text figs. Bj, lOaf
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, sub-
angustumbilicate; venter broadly rounded.
The whorl section is wider than high
throughout, HF/W ranging from 0.76 to
0.99. The latter figure is probably from an
individual compressed by sedimentary
load. The whorl section is a depressed oval
intercostally, the costal section similar,
but modified by the umbilical bullae.
Costation consists of large, prosiradiate
ribs, passing over the venter, but reduced
over the siphuncle. The ribs appear to be
symmetrical in section, and 10 to 12 of
them, per volution, terminate at the um-
bilical margin with umbilical bullae. The
other 21 to 27 ribs are intercalated, most
of them just dorsad of mid flank. The
range in number of ribs per volution is
from 32 to40.
Allindividuals are septate throughout,
but no sutures could be reproduced.
Measurements are as follows:
D U HF W HF/W
UT-19871
75.0 26.0 45.5 53.5 0.85
55.0 27.5 51.0 60.0 0.85
WSA-276
125.0 17.0 54.5 55.0 0.99
100.0 17.5 53.0 60.0 0.88
75.0 18.5 52.5 63.0 0.83
68.0 16.0 52.0 60.5 0.86
WSA-278
125.0 .... 50.5 52.0 0.97
50.0 .... 57.0 68.0 0.84
35.0 .... 44.5 58.5 0.76
Remarks. —Eupachydiscus sp. agrees
reasonably well withE. haradai (Jimbo)
inthe diameter of the umbilicus, the thick-
ness of the conch, and the height of the
whorl. The intercalation of secondary
costae in E. haradai is less consistent in
occurring just dorsad of mid flank than
in Eupachydiscus sp. and the ribbing is
much coarser inE. haradai.
The ribs are narrower throughout E.
launayi (Grossouvre) and E. isculensis
(Redtenbacher) than on Eupachydiscus
sp. There is an increase in the relative
width of the intercostae to costae in E.
grossouvrei (Collignon) not present on
Eupachydiscus sp.
In addition to the 3 individuals for
which the measurements are given above,
UT-1146, UT-129, and UT-170 are all
fragmental individuals of Eupachydiscus
sp.
Horizon and localities. —WSA-276 and
WSA—27B are from the Dessau limestone
on Tequesquite Creek, just below the
culvert on the Del Rio-Eagle Pass Road,
Kinney County. UT-1146 and UT-19871
are from the Austin chalk, but no other
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information is available on these two speci-
mens. UT-129 is from the Dessau lime-
stone, bed g of Durham (1949), Turners-
villeCreek Crossing, Travis County, Texas.
Itwas collected by myself. UT-129, WSA-
276, and WSA-278 are all from the Dessau
chalk, and are Lower Campanian. UT—l7O
may be a different species, but poor pres-
ervation prohibits more accurate informa-
tion; it is from the Prionocycloceras zone
(either lowest Santonian or Upper Coni-
acian), San Gabriel River, 1mileabove the
bridge on Highway 104, Williamson
County, Texas. Another specimen, BEG—
20289, is from Arroyo Tecolote, Coahuila,
Mexico, associated with Bevahites costatus
Collignon, Exogyra laeviuscula Rb'mer,
and Inoceramus sp.
Family MUNIERICERATIDAE Wright, 1952
Genus MUNIERICERAS Grossouvre, 1894
MUNIERICERAS ? TWININGI,n. sp.
PI. 20, figs. 1,4; text fig. llq
Holotype. —UT-30500, from the upper
part of the Boquillas-Terlingua unit of
Moon (1953), Higo Pass, Aqua Fria
Quadrangle, Brewster County, Texas; col-
lected by C. Gardley Moon.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, wide-
ly angustumbilicate tonarrowly subangust-
umbilicate (U from 15.0 to 19.0). The
whorl section is higher than wide (HF/W
from 1.95 to 2.10), greatest intercostal
width being at the first % to % of the
flank and the greatest costal width near
mid flank. The whorl section does not
change during the ontogeny. The keel is
high and serrate.
Costation is moderately dense with ap-
proximately 35 ribs on the outer whorl.
The ribs fade out on the flank, but reap-
pear as low umbilical nodes. The last four
costae visible are split at the projected
ventrolateral bullae. Costae are 2 to 3
times the width of the intercostae.
Tuberculation consists of low,rounded,
wide, projected ventrolateral bullae, and
small, bead-like, nodate umbilical nodes.
As in most pseudoschloenbachiines and
muniericeratines there are many inter-
calations of at least two grades. Serrations
continue to the maximum diameter, and
on the last half of the whorl there appear
to be about 6 serrations for every 5
costae.
Overlap appears to be dorsad of mid
flank. Aperture, body chamber, and suture
are not recoverable.
Measurements are as follows :
D U HF W HF/W
UT-30500 (holotype)
115.0 15.5 48.5 24.5 1.98 34± ribs per
100.0 16.5 44.5 21.5 2.07 volution
75.0 18.5 48.5 23.5 2.06
Remarks. —In the first draft of the
manuscript Ioriginally described Munier-
iceras ? twiningi, n. sp., as a pseudo-
schloenbachiine, and Iam not now certain
that the change to Muniericeras can be
justified. The costation is much reduced
from that of known species of Muniericer-
as, although the umbilical and ventrolateral
tubercles are still extant. The highly and
regularly serrate keel is certainly munieri-
ceratine, unless this is part of a serrate
barroisiceratine lineage that should be
separated from another lineage of "Pseu-
doschloenbachia," assuming that the type
species of Pseudoschloenbachia belongs to
this other lineage. The homeomorphy of
certain species of Barroisiceras, Pseudo-
schloenbachia, and Muniericeras is amaz-
ing, providing presently inferred lineages
are at all correct. Certainly M. twiningi,
n. sp., is not difficult to separate from other,
more ornate species of Muniericeras with
their strong costation.
However, it is more difficult to separate
M. twiningifrom some species of Pseudo-
schloenbachia with their reduced and
projected ribs on the ventrolateral areas.
Probably the most reliable criteria for de-
termining M. twiningi are the continually
serrate keel and the splitting of the ventro-
lateral bullae on the larger individuals.
Horizon and locality.—Same as for the
holotype. There is a specimen in the U.S.
National Museum from the Tombigbee
formation, U. S. G. S. Mesozoic locality
17202, which seems to belong to the genus
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Muniericeras, but probably not to M.
twiningi, n. sp.
Superfamily HOPLITACEAE Douville, 1890
Family PLACENTICERATIDAE Hyatt, 1900
Genus PLACENTICERAS Meek, 1870
Johnston (1904) separated from Pla-
centiceras s. s. those ammonites with
broader venter, simpler suture, and greater
ornamentation; he called this genus
Stantonoceras. From the Campanian of the
Gulf Coast are also known Placenticeras
Meek and Hoplitoplacenticeras Spath.
There is insufficient material from the
Gulf Coast of the United States to allow for
a revision or even an intelligent discussion
of the Campanian Placenticeratidae. This
will await thorough study of collections
from the eastern Gulf Coast, particularly
from Lowndes County, Alabama, and of
collections from the San Carlos and Oji-
naga formations of Trans-Pecos Texas and
adjacent Chihuahua, Mexico. Stantono-
ceras, as a distinct genus, has not been
universally accepted.
Subgenus STANTONOCERAS Johnston, 1903
Type species. —Ammonites guadalupae
Romer, 1852 (== Stantonoceras pseudo-
costatum Johnston, 1903) .
Remarks.— Stantonoceras was created
by Johnston (1903) for those species with
typical placenticerine juveniles, but de-
veloping quadrate to less than quadrate
whorl sections in the adult. The sutures
are reduced, and nodes are accentuated.
This genus seems to represent a separate
lineage, since smoother placenticerines
occur much earlier. Juvenile Placenticeras
planum (Hyatt) cannot always be differ-
entiated from juvenile S. sancarlosense
(Hyatt) or S. newberryi (Hyatt) or 5.
guadalupae (Romer), although in the
latter two species tumid whorls may ap-
pear at earlier diameters. There is some
doubt as to the validity of the subgenus,
or even some of its species, other than
under a typological concept, because rep-
resentatives of all of the above mentioned
species (P. planum, S. sancarlosense, S.
newberryi, and 5. guadalupae) can be
found in the same thin bed at one lo-
cality.
STANTONOCERAS GUADALUPAE (Romer, 1852)
PL 21, figs. 2, 3, 6
Synonymy. —Reeside (1927a) has ade-
quately covered the synonymy.
Holotype.—The holotype is the speci-
men figured by Romer (1852, pi. 2, figs,
lab).
Remarks. —Little improvement can be
made on Reeside's (1927a) description
until the tremendous San Carlos fauna is
restudied. Certainly there are complete
morphological clines from S. guadalupae
(Romer) to S. newberryi (Hyatt) and to
S. sancarlosense (Hyatt) and from these
to Placenticeras planum (Hyatt) . For the
time being Iam following a strictly typo-
logical practice until the Placenticeratidae
can be restudied.
Horizon and localities.—The specimen
illustrated on plate 21 is from the Terlin-
gua formation on Fizzle Flat, Aqua Fria
Quadrangle, Brewster County, Trans-
Pecos Texas, collected by C. Gardley
Moon. The holotype described by Romer
(1852) is from the Lower Falls of the
Guadalupe River, a locality now within the
city limits of New Braunfels, Comal
County, Texas, just under the bridge of
the Missouri Pacific railroad. The holotype
is presumably from the Dessau limestone,
in spite of Adkins' (1933) statement to
the contrary, although the Dessau lime-
stone is thin at that locality. Since my dis-
cussion of this species (Young, 1959) Miss
Constance Wollman has collected two spec-
imens of Stantonoceras guadalupae from
about the middle of the Dessau limestone
on Williamson Creek, Travis County, in
association withAustraliella pattoni n. sp.,
Submortoniceras tequesquitense n. sp., and
Parapuzosia paulsoni, n. sp. Reeside
(1927a) and Johnston (1904) described
S. guadalupae from New Mexico.
Adkins (1933) tried to validate his idea
on the Campanian age of 5. guadalupae,
mostly on intuition, by suggesting that it
was from the Taylor clay. Muller and
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Schenck (1943) listS. guadalupae as San-
tonian, and Wright (Arkell,Kummel, and
Wright, 1957) lists it as Campanian, but
Ido not know why, unless these authors
also used their intuition. Until 1958
(Young, 1958a, 1959) the beds from which
the holotype of S. guadalupae was collected
were listed as Santonian. Adkins (1933)
got around this by assuming that Romer's
(1852) chalk designation was in error.
Adkins' intuition was, as usual, running
true to form; his mistake was in assuming
5. guadalupae came from the Taylor clay.
Instead he should have assumed an error
in the correlation offossils from the Austin
chalk with their "supposed" counterparts
in the European section.
STANTONOCERAS SANCARLOSENSE (Hyatt, 1903)
PL 17, fig. 6; pi.21, fig.7; pi. 22, figs. 1, 2;
pi.78, fig. 2; pi. 80, figs. 5, 6
Synonymy. —For the synonymy Ide-
sire to follow, the reader is referred to
Reeside (1927a).
Holotype.—Neither Reeside (1927a)
nor Hyatt (1903) list a holotype; appar-
ently none has been selected.
Horizon and localities. —In the San
Carlos area, Trans-Pecos Texas, the com-
parative stratigraphic ranges of S. sancar-
losense (Hyatt) and S. guadalupae
(Romer) have not yet been studied. On
Fizzle Flat, Aqua Fria Quadrangle, Trans-
Pecos Texas, C. Gardley Moon collected a
specimen of 5. sancarlosense (PI. 22, figs.
1, 2) in association with 5. guadalupae.
The specimens illustrated onpis. 17, 21, 22,
and 80, are from the Gober chalk ornearly
equivalent beds, and are associated with
Delawarella danei Young, D. delawaren-
sis (Morton), and Parapuzosia paulsoni,
n. sp. These are from the zone of Dela-
warella delawarensis and are younger than
the Austin chalk species of Stantonoceras
guadalupae from the Submortoniceras
tequesquitense zone of the Dessau chalk.
S. sancarlosense is Lower Campanian.
STANTONOCERAS PSEUDOSYRTALE (Hyatt, 1903)
PL 22, figs. 4, 5
Synonymy. —The synonymy for this spe-
cies has adequately been covered by
Reeside (1927a).
Horizon and localities. —Reeside
(1927a) has described this species from
the Omera Mine in New Mexico, and
Hyatt (1903) from the San Carlos area,
Trans-Pecos Texas. Several specimens are
in the collections of the U. S. National
Museum, from Lowndes County, Alabama.
Ihave only one specimen, from the Des-
sau chalk, UT-10167, from the Keelers-
ville area, Williamson County, collected
by A.E. Hartwig.
Genus HOPLITOPLACENTICERAS Spath, 1922
The species described herein are not
closely allied to the group of Hoplitopla-
centiceras plasticus (Paulcke) ,but instead
appear to me tobe more closely related to
Haresiceras Reeside (1927a) or to Meta-
placenticeras ? bowersi Anderson (1957).
Wright (Arkell, Kummel, and Wright,
1957) is most certainly correct when he
says that the "genus isprobably too widely
drawn," and the group of Hoplitoplacen-
ticeras marroti (Coquand) probably needs
a new generic name. However, Ido not
propose such a revision on the meager
material at my disposal.
HOPLITOPLACENTICERAS MARROTI (Coquand,
1859)
PI. 2, figs. 5, 15, 17; pi. 17, figs. 3, 4; pi. 20,
figs. 2, 3; pi.21, figs. 1, 4; pi.81, fig. 4;
text figs. 9bcf, lla
Marroti Coquand, 1859, p. 995
=Hoplites vari Schliiter sp. var. marroti Coquand
in Grossouvre, 1894, pi. 8, figs. 3ab; pi. 9, figs.
2ab, 3ab
=Hoplitoplacenticeras aff. vari in Adkins, 1933,
p. 407, 461, 473, 474, 476
Holotype.— Apparently a holotype has
never been designated. Designation of a
holotype depends on the condition of Euro-
pean collections and the correctness of
Grossouvre's identification of his forms
with those of Coquand. These questions
cannot be decided from Texas.
Remarks. —With the rather poorly pre-
served and scarce material in my posses-
sion little can be added to the description
given by Grossouvre (1894) .The ribs are
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sigmoid, cross the venter, and bear ven-
trolateral nodes and umbilical nodes. The
ribs are usually flattened on the outer
one-half of the flank. The ventral nodes
are more pronounced, costation is coarser
and more sparsicostate, and the umbilical
tubercles more pronounced than in species
of Haresiceras Reeside (1927a). Certainly
Grossouvre (1894) erred inplacing "Am-
monites" striatocostatus Schliiter (1872,
pi. 20, figs. 1 and 4 only) in synonymy
with the species illustrated by him.
Metaplacenticeras ? bowersi Anderson
(1958) has straighter ribs and the whorl
section is not as high as in Hoplitoplacen-
ticeras marroti (Coquand). There seems
to be little difference between the Texas
forms and those described by Grossouvre
(1894). Hoplitoplacenticeras vari (Schlii-
ter) inBasse (1931, pi. 5, figs. 1, 2, 3) is
more sparsicostate and has heavier and
more sigmoid ribs than the Texas forms
of H.marroti (Coquand).
Measurements of BEG-20495 are as fol-
lows:
D U HF W HF/W
55.0 30.0 49.0 34.5 1.42
40.0 27.5 50.0 30.0 1.33
Horizon and localities.—Although
Spath (1953) lowers the base of the Mae-
strichtian to include the zone of Hoplito-
placenticeras vari,itis doubtful ifthe great
number of micropaleontologists can ever
be inveigled into following such a classifi-
cation; Reiss (1955) is very adamant
against it.Iam here placing the base of the
Upper Campanian at the base of the zone
of Hoplitoplacenticeras vari. In Texas H.
marroti is known from the Wolfe City
sand, and the Anacacho limestone of South
Texas. Inaddition a specimen in the U. S.
National Museum, U. S. G. S. Mesozoic
locality 16465, seems to belong toH. mar-
roti.Itis from the Anacacho limestone, but
the costation is coarser than on the other
Texas individuals. Itwas collected by A.N.
Sayre in 1933 from the Anacacho lime-
stone on Grosebacher Road, 1mile south
of Potranca Road, Bexar County. Other
specimens known to me are 8EG— 20495
and BEG-20496, from the Anacacho lime-
stone, Medina-Bexar County line; BEG—
34772, from the Anacacho limestone, San
Geronimo Creek, north of Cliff,Medina
County; and BEG-34774. The latter is the
specimen reported by Adkins (1933, p.
461, 476) from the Wolfe City sand, from
the Gulf, Colorado and Santa Fe Railway
cut, about 1% miles east by north of Wolfe
City, Hunt County, collected by Sargent
in 1929. The outcrop for BEG-34774 was
illustrated by Stephenson (1918, pi. 29b).
HOPLITOPLACENTICERAS sp. aff.
METAPLACENTICERAS ? BOWERSI Anderson, 1958
PL 20, figs. 7-9; text figs. 9dhk
=Hoplitoplacenticeras sp. aff. vari Adkins in Fe-
ray and Plummer, 1949, p. 62
Compare- —Metaplacenticeras ? bowersi Ander-
son, 1957, p. 255, pi. 70, figs. 3, 4, 4a
Remarks. —A fragment of a small,
poorly preserved individual in the Adkins
collection appears to be related to Ander-
son's (1958) species, Metaplacenticeras ?
bowersi. It has the same intercalated ribs,
squat whorl section in juveniles, umbilical
bullae, and short ventral clavae. The
height-width ratio is unity. Although
coarser, the costation is also reminis-
cent of "Ammonites" lemfordensis Schlii-
ter (1876, pi. 44, figs. 8 and 9), but
Schliiter illustrates both ventral and mar-
ginal nodes, whereas the Texas form has
only one row of nodes ventrolaterally.
Horizon and locality. —WSA-59 is from
the base of the Pecan Gap chalk, Walnut
Hill,about 7% miles east of Austin,Travis
County, Texas, Bureau of Economic Geol-
ogy locality 226-T-29; Base of the Upper
Campanian, zone of Hoplitoplacenticeras
vari.
Superfamily ACANTHOCERATACEAE
Hyatt, 1900
Family COLLIGNONICERATIDAE Wright
and Wright, 1951
Subfamily PERONICERATINAE Hyatt, 1900
Iam here following the taxonomy of
Wright in Arkell, Kummel, and Wright
(1957). If more than one subfamily is
used for the post-Turonian Collignonicera-
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tidae, as proposed by Collignon (1948)
and followed by Wright, several would
have to be proposed ifa polyphyletic tax-
onomy were to be avoided. If the texan-
itines are included in the subfamily
Peroniceratinae, the subfamily is still
polyphyletic in the same sense that the
Hoplitaceae are polyphyletic (Wright,
1955) .Australiella is the biggest problem
in trying to develop a taxonomy that is
not polyphyletic. Certain species of Dela-
warella vary sufficiently for one subspecies
tobe assigned toDelawarella and the other
subspecies to be assigned to Australiella.
These Ihave placed in Delawarella. In
addition some forms assigned to Austral-
iella have been derived directly from
Prionocycloceras or Protexanites, without
passing through any other texanitine line-
age, whereas others appear to have been
derived through a pentatuberculate texani-
tine lineage. Other texanitines are derived
from Peroniceras through Texanites stan-
geri (Baily) and its subspecies. These dif-
ferent taxonomic problems will be dis-
cussed more completely under the various
genera, but itshould be emphasized that
Texanitinae, as used by Collignon (1948) ,
is composed of two,perhaps three lineages,
one derived from within the subfamily and
two derived separately from the Peroni-
ceratinae. These do not include the various
sublineages within the genus Submortonic-
eras.
If only the subfamily Peroniceratinae
is used, the polyphyletism is at least re-
tained within the one subfamily, but it
leaves the question of polyphyletism of
genera unsolved.
Genus PRIONOCYCLOCERAS Spath, 1926
(=Donjuaniceras Basse, 1951)
Type species. —Ammonites guayabanus
Steinmann in Gerhardt, 1897.
Generic characters. —Oligogyral, con-
centrumbilicate, subangustumblicate to
narrowly latumbilicate, subgradumbili-
cate; normally carinate. However, the keel
may be lost on the body whorl and may be
serrate in the young of some species. The
intercostal section is higher than wide,
oval; the costal section is subrectangular.
The costae may be simple and single, or
there may be two grades of costae, the
secondary costae not reaching the umbili-
cus in the adult forms. Secondary costae
are without terminal nodes at the umbili-
cad ends. On those species in which the
juveniles are known, the texanitine clavae
are well developed on some, absent on
others; they may be incipient, effaced, or
well developed in the adult.
Remarks. —The adult of Prionocycloc-
eras guayabanum (Gerhardt) has not
previously been illustrated. An adult in-
dividual from the Adkins collection is il-
lustrated on PL 23, figs. 5, 6; PL 27, figs.
2, 3; and text figs. 12a, 14a, and 33d. This
individual has part of the living chamber
preserved, and also retains a short frag-
ment of the apertural margin. Ithas little
similarity to the juvenile illustrated by
Gerhardt (1897, pi. 5, figs. 22abc), but
it is logical development from the onto-
genetic stage he illustrated.
Whereas the young show only single
ribs, the adult possesses both primary and
secondary ribs, is horned, the primary
ribs distinguished only by their ventro-
lateral horns on the body chamber. Rib-
bing is sparse. The other important fea-
ture is that the last whorl bears the
incipient texanitine clava (fifth or ex-
ternal) . The derivation of the texanitine
clava in this species may be important.
It is not quite obvious from PL 23, figs. 5
and 6, that the small ventrolateral tubercle
becomes texanitine when a large ventro-
lateral horn arises just dorsolaterad; but
this is its derivation. Whether all texanitine
tubercles have this derivation is not known
to the writer, but the incipient external tu-
bercles on Gerhardt's (1897) illustrations
must have been texanitine functionally, if
not by definition.
Iam not convinced of the distinction
which most paleontologists seem to expect
between Prionocycloceras Spath and Pro-
texanites Matsumoto. Good specimens of
Australiella Collignon are thought to be
from the upper part of the Lower San-
tionian, appearing with Texanites texanus
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texanus (Romer) in the zone of Inocera-
mus undulatoplicatus. These early Aus-
traliella seem to be derived from Priono-
cycloceras or Protexanites directly, their
derivation depending on the generic assig-
nation of such species as Protexanites sho-
shonensis (Meek) and Prionocycloceras
adkinsae, n. sp., the latter from the upper
part of the Chispa Summit formation of
Trans-Pecos Texas. The development of 5
tubercles may be part of a program phe-
nomenon in texanitine evolution, just as
the texanitine clavae appear to represent
a program phenomenon. Such species of
Australiella as A.austinensis, n.sp., appear
earlier than do species of other subgenera
of Menabites, and it is now within reason
to expect species of Prionocycloceras, Aus-
traliella, and Protexanites to appear at one
and the same horizon, although such an
occurrence has yet to be reported. Pro-
texanites possesses a consistent texanitine
fifth clava supposedly at all diameters.
This is not true of the holotype of Priono-
cycloceras, P. guayabanum, and is not true
of P. gabrielense, n. sp., in which the
texanitine clavae disappear on the body
chamber. Body chambers of Protexanites
have yet to be described.
On the other hand, in some horned Tex-
anitinae the ventral clavae are of little or
no taxonomic value, just as similar clavae
are of no taxonomic value in some horned
Mantelliceratinae, other than that they are
present at some stage of the ontogeny.
Whatever organ is responsible for the mar-
ginal (fourth) horn became so large dur-
ing the development of the horn that it
masked the effect of the organ producing
the external clava. When for some reason,
as on the body chamber, the horn is no
longer required, the effect of the organ pro-
ducing the ventral clava is no longer
masked and the clava reappears. Func-
tionally it was never masked; it was just
masked by the larger organ (e.g. Gray-
sonites lozoi Young, 1958a, pi. 27, figs. 1-
11 and text figs, lcand Id).Inhorned spe-
cies, then, it frequently becomes necessary
to ignore the apparent absence of external
clavae. If the disappearance of external
clavae is ignored, the distinction between
Prionocycloceras and Protexanites is re-
stricted to the presence of secondary ribs
in the former and their absence in the lat-
ter; or to a more dense, slightly sigmoid
costation in the former, with more sparsi-
costate, rectiradiate ribs in the latter. By
this method of differentiation alone some
species are Prionocycloceras in the juvenile
stages and Protexanites in the adults, and
vice versa. Another distinction that can be
used with some success is the presence of
umbilical tubercles in Protexanites and
their absence inPrionocycloceras, but such
a distinction is not always consistent;
Prionocycloceras maarfiaense Sornay(1957a) has the general appearance here
attributed to Protexanites.
Most of the studies on the development
of the keel in Collignoniceratidae have
been made from one specimen. Isuspect
that this keel development varies greatly
from specimen to specimen; certainly
there is no empirical evidence to show that
the ontogenies of the keels on different
individuals of the same species follow ex-
actly the same pattern. This assumption of
consistent keel development is one of the
acts of faith so typical of science, but not
always borne out. However, at different
diameters on the few specimens known,
the keel development in Prionocycloceras
is quite different. On P. guayabanum, as
published by Gerhardt (1897), the keel
is serrate; prior to the body chamber, and
on the first % of the body chamber of
WSA—I37,it is low,rounded, and smooth;
on the last % of the body chamber of
WSA-137 the keel disappears entirely. On
the last (body) chamber of P. gabrielense,
n. sp., the keel disappears also. On the
other hand Prionocycloceras adkinsae, n.
sp., retains the keel, and on this feature
alone should be assigned to Protexanites,
but other features indicate the Priono-
cycloceras assignment followed in this
work. Body chambers, however, are so
rare that they are no more than taxonomic
obstacles in these larger Peroniceratinae.
The nodate orserrate keel of Prionocycloc-
eras may be very important, but there is
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some indication that the serration is re-
stricted to the shell and not present on the
keel of the molds. Thus the feature is not
useful in the Senonian forms of the Gulf
Coast in which no shell material is pre-
served. Fundamentally this is the same
type of a problem that Collignon (1955)
encountered in the Pachydiscidae in which
he found it difficult to identify molds with
shells of the same species. Since body
chambers of Protexanites have yet to be
described, the entire taxonomic status of
these two genera remains up in the air.
Protexanites shoshonensis (Meek) (Ree-
side, 1927c, pi. 7, figs. 1-11; pi. 8, figs.
1-4) may be atypical because of the in-
cipient lateral tubercle which can be
observed on the individuals and faintly in
Reeside's illustrations. The individual
illustrated by Haas (1949, pi. 9, fig. 2)
shows the incipient lateral tubercle more
clearly, when studied, but Haas gives only
a ventral view.
The genera Protexanites and Priono-
cycloceras are not always distinct from
Collignoniceras either. For instance com-
pare the figures of "Prionotropis" wooll-
gari var. praecox of Haas (1946, pi. 17,
figs. 1-5) with Prionocycloceras hazzardi,
n. sp. (pi. 26, figs. 1and 2),Protexanites
planatus (Lasswitz) (pi. 26, figs. 3, 4; pi.
35, fig. 4; pi. 36, figs. 1, 2; pi. 37, figs.
2—4) and Prionocycloceras gabrielense, n.
sp. (pi. 24, figs. 1-3; pi. 29, fig. 5; and
pi. 67, fig. 1). Although it is easy to find
criteria to differentiate these as species, to
find features to use for generic criteria is
more difficult. Unfortunately the samples
are too poorly preserved and too small for
quantitative work. Fortunately Protexan-
ites planatus, Prionocycloceras hazzardi,
and P. gabrielense all occur above un-
doubted Peroniceras-beax ing strata, where-
as Collignoniceras and Prionocyclus are
older.
Since more information is necessary to
determine the status of Protexanites and
Prionocycloceras, Iam following the more
standard treatment of Wright (Arkell,
Kummel, and Wright, 1957) and holding
inabeyance any decision on the taxonomic
structure of the post-Turonian Collignoni-
ceratidae.
PRIONOCYCLOCEBAS GUAYABANUM (Steinmann
in Gerhardt, 1897)
PI. !23,!23, figs. 5, 6;pi.27, figs. 2, 3;text figs.
12a, 14a, 33d
=Prwnocyclus guayabanus (Steinmann) in Ger-
hardt, 1897, p. 197-198, pi. 5, figs. 22abc,
text fig. 19
—Prionocycloceras guayabanum (Steinmann in
Gerhardt) Spath, 1926, p. 80
=Donjuaniceras longispinata Basse, 1951, pi. 11,
figs. 1-4
Specific characters. —Oligogyral, con-
centrumbilicate, widely subangustumbili-
cate, carinate. The whorl section is higher
than wide (HF/W from 1.25 to 1.35),
intercostal section oval, costal section sub-
rectangular at diameters greater than 100
mm.The flanks are flattened in the younger
growth stages, and intercostal width is
greatest at the first y§ of the flank, costal
width being greatest at the ventrolateral
horns.
The keel is serrate tobeyond a diameter
of 60 mm., becoming low and indistinct by
a diameter of 100 mm. and disappearing
completely on the last % of the body
chamber, at a diameter of about 150 mm.
Costation is sparse, there being about
17 single primary costae at a diameter of
60 mm.; at larger diameters the primary
costae become sparser and secondary
costae are intercalated until at a diameter
of 200 mm. there are about y% dozen horn-
bearing primary costae and roughly 15
secondary, hornless costae. The tubercles
are hollow and the shell is about 0.8 mm.
thick at the base of the horn at a diameter
of 200 mm., thickening toward the end of
the horn to a thickness of 1.2 mm. On the
venter the shell is about 0.7 mm. thick and
1.3 mm. thick on the flank at a diameter
of 200 mm. At a diameter of 130 mm. the
shell is about 0.7 mm. thick on the flank
and venter. The horns are large and
conical. Tuberculation consists of long,
low, umbilical bullae on the primary ribs
at younger diameters, but these are visible
at adult diameters only ifthey are searched
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for; in the adults secondary ribs bear low
ventrolateral clavae directed forward and
ventrad. These ventrolateral clavae be-
come texanitine on the primary ribs when
the horn arises at the ventrolateral posi-
tion; the horns are directed laterad.
On WSA—I37 septation ceases at about
the 110 mm. diameter, and the living
chamber occupies about 240° to a di-
ameter of about 220 mm.
The suture is gauthiericerine with re-
duced secondary and tertiary elements.
The first lateral saddle is wider than nor-
mal to accommodate the large horns, when
they are present, but unlike many horned
ammonites, the saddle remains wide even
in the absence of the horn.
Measurements of the large individual,
WSA-137, are:
D U HF W HF/W P S B T
215.0 30.5 41.0 6 15 .... 21
135.0 32.0 45.5 35.6 1.28
105.0 .... 50.5 38.0 1.33
Remarks. —This is apparently the first
illustration of an adult ofPrionocycloceras
guayabanum (Gerhardt). The large adult
can be differentiated from most species of
Prionocycloceras by the many secondary
ribs. In this respect it is similar to P. haz-
zardi, n. sp., but the ribs on the former are
not as pronounced at diameters of from
100 to 200 mm. P. gabrielense, n. sp., is
more densicostate up to diameters of 150
mm., and has none or only a few secondary
ribs. P. gabrielense is also much more evo-
lute than is P. guayabanum, and since the
young stage of P. gabrielense is unknown,
it may eventually be assigned to Protex-
anites. Gerhardt (1897, pi. 5, figs. 22abc)
shows the incipient texanitine clavae, and
Basse (1951) also illustrates the horns in
the fourth position with the marginal tuber-
cle in the fifth position when the horn is
present. P. mediotuberculatum (Gerhardt)
and P. pitalensis (Gerhardt) do not possess
the texanitine clavae, at least not at the
ontogenetic stages illustrated by Gerhardt.
Sornay's (1957a) juvenile P. maarfiaense
has more the appearance of a Protexanites.
The large specimen inthe Adkins collec-
tion,WSA-137, has faint texanitine clavae,
but the individual must be observed closely
to see these. The derivation of these exter-
nal clavae is of interest because the ventro-
lateral tubercles of the primary ribs are
actually texanitine in position. When the
ventrolateral horn arises on the primary
rib, then the tubercle that has always been
called the ventrolateral or marginal
(fourth) tubercle actually is displaced to
the fifthposition and the new ventrolateral
horn becomes the fourth or marginal tu-
bercle. Idoubt that all texanitine clavae
develop in this way, but in this group the
development is quite definite.
Basse's (1951) specimens were not whit-
ened before photography and it is difficult
to ascertain the presence and nature of the
fourth tubercle (incipient horn). "Don-
juaniceras" longispinata Basse (1951) is
certainly a synonym of Prionocycloceras
guayabanum (Gerhardt). Prionocyclocer-
as, n. sp., indet. Basse (1951, pi. 11, figs.
7ab) appears to be the juvenile of Priono-
cycloceras mediotuberculatum (Gerhardt).
Horizon and locality.—Prionocycloceras
guayabanum (Steinmann) is said to be
from the Lower Coniacian of Venezuela,
and WSA-137 and WSA-317 are from the
type locality, near Chejende, Venezuela.
They were collected by W. S. Adkins in
1952.
PRIONOCYCLOCERAS sp. aff. GUAYABANUM
(Steinmann in Gerhardt, 1897)
PI. 25, fig. 1; pi.34, fig. 5; text fig. 15b
Remarks. —A large fragment of a species
of Prionocycloceras from Trans-Pecos
Texas may belong to Gerhardt's species. It
differs from P. guayabanum in the devel-
opment of strong umbilical tubercles on the
horned ribs. The specimen, BEG-34741,
is not large enough to determine if there
are many secondary ribs, and one flank is
extremely corroded. The whorl section
agrees reasonably well with that of P.
guayabanum.
Horizon and locality.—The specimen,
8EG—34741, of Prionocycloceras sp. aff.
guayabanum (Gerhardt) is from the Fizzle
Flat lentil of the Terlingua formation
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(Moon, 1953) from the Aqua Fria Quad-
rangle, Brewster County, Trans-Pecos
Texas. It was collected by W. S. Adkins
and John Twiningin1953.
PRIONOCYCLOCERAS ADKINSAE,n. sp.
PL 23, figs. 1-4; text figs. 25f, 28g, 34e
Hohtype. —WSA-94A, from the upper
part of the Chispa Summit formation,
Capote Ranch, near Chispa Summit, Trans-
Pecos Texas.
Specific characters. —Oligogyral, con-
centrumblicate, subgradumbilicate, prob-
ably sublatumbilicate, but only fragments
are known. The whorl section is wider than
high intercostally, and subcircular, widest
near mid flank. The costal section is nearly
rectangular, and is of course widest at the
ventrolateral horns. Costation is prominent
and sparse, there being one or two second-
ary ribs per whorl with a total of about
12 or 14 ribs per whorl at diameters of
about 75 mm. The other 10 to 12 ribs are
primary. Ribs are inconsistently spaced,
the intercostae ranging from 1 to 2 times
the width of the costae. Diameters of less
than 50 mm. are still unknown. Allcostae
are single on allindividuals.
Tuberculation consists of low, slightly
bullate nodes at the dorsal ends (umbil-
ical) of the primary ribs, and ventrolateral
horns. The horns are usually flattened ven-
trodorsally, but some are circular in cross-
section. Most primary ribs contain horns,
but one or two per whorl may not. Some
secondary ribs contain horns. Inaddition
the texanitine (fifth) clava is persistent on
all individuals observed, there being one
external clava per rib.
All known specimens are fragments of
body chambers.
The height and width of the holotype
and several paratypes follows. Figures
marked with an asterisk are in mm.
HF* W* HF/W
Holotype WSA-94A
27.0 31.0 0.87
21.0 21.0 1.00
Paratype WSA-94
25.5 23.0 1.11
25.0 25.5 0.98
HF* W* HF/W
20.5 20.5 1.00
23.0 22.0 1.04
Remarks. —Prionocycloceras adkinsae,
n. sp., is another species that could be as-
signed to either Protexanites or Prionocy-
cloceras, or even Australiella. Ihave se-
lected Prionocycloceras for this species be-
cause of the secondary costae and the lack
of pronounced umbilical tubercles. Ithas
only one clava (fifth tubercle) per rib,
whereas all species of Australiella so far
described have more than one clava per
rib.However, some such species as Priono-
cycloceras adkinsae probably gave rise to
the Lower Santonian species of A. austin-
ense, n. sp. P. adkinsae is differentiated
from other species of the genus by its
height-width ratio of around one or less,
and by costation much more like that of
P. hazzardi, n. sp., than species of Protex-
anites—that is with the ribbing very re-
duced at mid flank. Prionocycloceras ad-
kinsae is very reminiscent of Protexanites
shoshonense (Meek), and particularly its
subspecies crassum (Reeside), if the latter
had ventrolateral horns and a few second-
ary ribs. In Reeside's pictures (1927c,
PI. 8) the tubercles have been accented by
retouching, but the ribs are considerably
stronger at mid flank than are those of
Prionocycloceras adkinsae, n. sp. Also on
P. adkinsae there is no indication of the
incipient lateral tubercle splitting off from
the umbilical tubercle as there is on Pro-
texanites shoshonense crassum (Reeside),
and also on P. shoshonense (Meek).
Horizon and locality.—Five incomplete
individuals are known of Prionocycloceras
adkinsae, n. sp. They were collected by
W. S. Adkins from a small hillon the side
of the Candelaria Road, %mile west of the
Capote Ranch house, Presidio County,
Trans-Pecos Texas. Bureau of Economic
Geology locality 3304.
PRIONOCYCLOCERAS GABRIELENSE, n. sp.
PL 24, figs. 1-3; pi. 29, fig. 5; pi. 67, fig. 1;
text fig.21c
Holotype.— UT-10808, Upper Conia-
cian; from formation B,1mile east of the
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Georgetown-Jonah (Highway 104) high-
way bridge across the San Gabriel River,
on the south bank of the San Gabriel River,
Williamson County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, sub-
latumbilicate (U= 32.0-46.5), carinate.
The whorl section is higher than wide
(HF/W is 1.25), but most fossils are so
flattened by sedimentary processes that
thickness measurements are meaningless.
Flanks are flattened in earlier whorls,
becoming rounded at diameters of 250 mm.
or more;costal width is about the same at
the marginal tubercle as at the umbilical
tubercle.
Costation is moderate, with slightly sin-
uous ribs to the 150 mm. diameter, sparse
with slightly projected ribs beyond the
150 mm. diameter. Costae and intercostae
are about the same width up to the 120 mm.
diameter, then the costae become sparser
until on the last volution intercostae are
twice the width of the costae. The costae
prior to the 150 mm. diameter are low,
not pronounced, and there are no observ-
able bifurcations or intercalations.
Tuberculation consists of slightly bullate
umbilical tubercles which hang over the
umbilical margins to a diameter of about
175 mm., after which they become more
bullate, more pronounced, and are slightly
removed from the umbilical margin. There
are also marginal (ventrolateral) tubercles
which become short horns at about a 270
mm. diameter. The horns on UT-10808,
the holotype, are directed laterad toventro-
laterad. Inaddition there are external (tex-
anitine) clavae at allobservable diameters
except the last half of the body chamber.
Thus there are three tubercles per side.
The conch is almost evolute, overlap
being to between the external and mar-
ginal tubercles. On the holotype septation
ceases at about the 340 mm. diameter, and
part of the body chamber is present.
The measurements of two individuals
are as follows:
D U HF W HF/W P S B T
UT-10808 (holotype)
365.0 46.5 30.0 24.5? 1.22? 14 14
D U HF W HF/W P S B T
300.0 45.0 32.0 18 18
250.0 40.5 31.0 22 2 24
200.0 34.0 34.0 25— 5— 30—
150.0 35.5 38.0
100.0 35.5 38.5
UT-18109A
285.0 34.0 29.0 21.0 1.38 20— 20—
160.0 44.0 31.5 26.5 1.19 19— 19—
Remarks. —Of two ammonite experts
who have visited Austin in the past few
years, one has maintained that Prionocy-
cloceras gabrielense, n. sp., could not be a
Prionocycloceras and the other thought
that it should be classified in this genus.
Part of the indecision or difference of opin-
ion is because only small specimens orjuveniles of the type species, P. guaya-
banum (Gerhardt) have been published.
Alarge individual of P. guayabanum inthe
W. S. Adkins collection is 200 mm. and
more in diameter, yielding information
not found in the juveniles. The juveniles
of the type species show a texanitine tuber-
cle only slightly, and the large individuals
have only an incipient texanitine clava.
Whether this clava is incipient because in
P. guayabanum a texanitine clava is just
entering the lineage, or whether itis ahold-
over, or whether it ismasked by the ventro-
lateral horns as are similar clavae in Gray-
sonites Young (1958a) and some species of
Collignoniceras Breistroffer, Icannot at
this time say, but masking is doubtful in
this species because the texanitine clava is
more prominent on the secondary low ribs
than on the large horned primary tubercles.
Certainly inconsistently horned collignon-
iceratines the presence or absence of the
texanitine (fifth) clava are dubious taxo-
nomic criteria, and it is within reason to
have an external clava on some species of
Prionocycloceras Spath throughout the on-
togeny. There is further confusion, more-
over, because outer whorls of large species
of Protexanites Matsumoto are almost
identical with the outer whorls of some
species of Prionocycloceras gabrielense,
n. sp. The inner whorls and costation can
be maintained to be generically different.
Furthermore, large whorls of species of
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sparsely costated Gauthiericeras sp., Pro-
texanites, sp., and Prionocycloceras sp.,
when flattened and crushed by sedimentary
processes so that the external clavae cannot
be seen, are almost impossible to tellapart.
Whether such forms as the isolated body
chamber, UT-181098 (PI. 29, fig.5) with
the faint keel on the latter part of the body
chamber, and costation recalling that of
certain Mammitinae, belong to Prionocy-
cloceras or not, cannot be definitely deter-
mined, but this individual is probably the
body chamber of P. gabrielense, n. sp.
Although large whorls of Prionocycloc-
eras and Protexanites are much alike, the
slightly sinuous, denser costation of the
younger whorls of P. gabrielense, n. sp.,
differentiate itfrom the younger whorls of
Protexanites planatus (Lasswitz) .
Inaddition to the individuals for which
measurements are given above, UT—
181098, UT-1485, and UT-30669 belong
to this species.
Horizon and localities.—Allindividuals
of Prionocycloceras gabrielense, n. sp., in
the collections studied by myself, are from
the lower part of formation B and upper
part of formation A. They appear to be
from the Upper Coniacian, but associated
ammonites are rare in Texas. The species
is known fromTravis County and William-
son County. UT-30669 is from a sewer
ditch near the Physics Building on The
University of Texas campus at Austin.
UT-1485 is from the top of formation A,
Palm Valley area, Williamson County. An
individual in the U. S. National Museum,
U.S. G. S. Mesozoic locality 7699, is from
Seco Creek, Medina County.
PRIONOCYCLOCERAS HAZZARDI,n. sp.
PI. 24, fig. 4; pi. 25, figs. 2, 3; pi. 26, figs. 1, '2;
pi. 27, fig. 4; pi. 34, fig. 2; pi.39, fig. 3; text figs.
12f, 13bd, 14g, 20h
Holotype.— BEG-34740, from the Fizzle
Flat member of the Terlingua formation,
Aqua Fria Quadrangle, Brewster County,
Texas; collected by Adkins and Twining,
1953.
Specific characters. —Oligogyral, con-
centrumbilicate, narrowly sublatumbili-
cate, carinate. The whorl section is higher
than wide (HF/W about 1.5), but the
holotype is greatly flattened by sedimentary
load. The juvenile whorls are unknown.
Flanks are flattened inlater whorls and the
costal width is much greater at the ventro-
lateral horn, when these are present. Cos-
tation is sparse, with 9 ribs on the whorl
ending at a diameter of 500 mm. and 12
ribs on the whorl ending at 350 mm. Inter-
costae are 2 to 2y2 times as wide as the
costae. The ribs are rectiradiate and end
at the shoulder horn.
Tuberculation consists of three tubercles
including large umbilical nodes, ventro-
lateral horns, rather low on the shoulder,
and rather low, indistinct external clavae,
which are pronounced only on the last half
of the ultimate whorl.
Overlap is to the shoulder tubercle.
BEG-34740, the holotype, is septate to
about 300 mm. diameter. Another speci-
men is septate to at least 205 mm.
Measurements are as follows :
D U HF W HF/W P S B T
BEG-34740 (holotype)
520.0 35.5 39.5 25.0— 1.57— 9 9
380.0 38.0 37.5 crushed 10 .... .... 10
315.0 38.0 35.5 crushed 12 12
unnumbered inAdkins collection
218.0 31.0 39.0 '20.0— 1.93—
Remarks. —The above description of
Prionocycloceras hazzardi, n.sp., is largely
of the holotype, since there isno certainty
that the two smaller individuals actually
belong to the same species as the holotype,
although all are from the same locality and
horizon. P. hazzardi, n. sp., differs from
other species of the genus in the more
dorsad positioning of the ventrolateral tu-
bercle in the adult and in the more pro-
nounced development of the umbilical
nodes at all diameters. An individual inthe
Adkins collection also belongs to this spe-
cies and agrees with the holotype. The sub-
quadrate section is also typical of this
species.
As in other species of Prionocycloceras
from the platform limestone facies, all of
the individuals are large. Whether or not
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some of the forms described by Gerhardt
(1897), Basse (1951), Biirgl (1957),
Besaire (1936), or Sornay (1957a) are
juveniles of these extremely large species
cannot possibly be determined until juve-
niles of the large individuals are better
known. At that time some of my species
might prove to be synonymous with pre-
viously described species.
Horizon and locality.—Prionocycloceras
hazzardi, n. sp., probably belongs to the
Upper Coniacian. The individual in the
Adkins collection and the holotype, BEG—
34740, are from the Fizzel Flat member of
the Terlingua formation, Aqua Fria Quad-
rangle, Brewster County, Trans-Pecos
Texas. Individuals which may belong to
this species are from the upper part of for-
mation A, V/2miles north of Weir, Wil-
liamson County, and from 4% miles south
of Georgetown, on the San Gabriel River,
Williamson County, Texas.
Genus PERONICERAS Grossouvre, 1894
Ido not propose to revise the genus
Peroniceras on the limited material from
the Gulf Coast of the United States. How-
ever, fossils whichIhave assigned to Rey-
ment's (1957) subgenus Reginaites Ido
not believe to belong to Peroniceras. Con-
sequently the reader will find Reginaites
discussed under the Texanitinae in this
work.
PERONICERAS HAASI,n. sp.
PI. 34, figs. 3, 4; pi.35, figs. 1-3
Holotype.—The holotype of the species
is UT-10175, from formation A, Lower
Coniacian, from l/2 mn<e south of Weir on
Weir Branch, Williamson County, Texas.
Collected by A.E.Hartwig.
Specific characters. —Serpental, con-
centrumbilicate, widely sublatumbilicate
(Ufrom 44.0 to 51.0), subgradumbilicate,
tricarinate. Height isprobably greater than
width, but all individuals have been flat-
tened by sedimentary load. Flanks are flat-
tened in all whorls, but this may also be
the result of sedimentary load. The inter-
costal width is greatest at mid flank, and
the costal width is greatest at the umbilical
tubercle. Costae and intercostae are about
the same width.
Costation is moderate, with rectiradiate
ribs terminating at umbilical and marginal
tubercles. The ribs are weak, low, and
rounded in cross section, and there are bi-
furcations on whorls of less than 50 mm.
diameter, larger whorls containing only
single and primary ribs, with a few inter-
calations. The number of ribs ranges from
24 to 34 per volution. Tuberculation con-
sists of clavate marginal tubercles and no-
date to bullate umbilical tubercles ; the tu-
bercles are low and simple. Overlap is to the
marginal tubercles. UT-10175 appears to
have part of the body chamber present, but
preservation is not good enough to make
any statements concerning its size.
Measurements of three individuals are
as follows:
D U HF W HF/W P S B T
UT-10175 (holotype)
150.0 48.0 29.5 22 2 .... 24
100.0 50.5 31.0 17 '2 4 27
UT-18125
100.0 44.0 32.0 24 10 .... 34
75.0 42.5 34.5
50.0 .... 39.5
UT-10172
60.0 45.0 31.0
40.0 45.0 35.0
Remarks. —Peroniceras haasi, n. sp., has
the general aspect of the pictures of Peron-
iceras tricarinatum (d'Orbigny) inSchlii-
ter (1872, pi. 13, figs. 1, 2), which Gros-
souvre places in Peroniceras subtricari-
natum (d'Orbigny). However, Gros-
souvre's illustrations (1894, pi. 10) are
slightly more densicostate than is Schluter's
or the individuals from Texas herein de-
scribed as P. haasi. D'Orbigny's species is
more strongly costate also, than isP. haasi,
and P. westphalicum (Schliiter) is much
more strongly costate than is P. haasi. P.
dravidicum Kossmat (1898) has many bi-
furcations throughout the ontogeny, where-
as P. haasi has only a few,and those on the
early whorls only. Peroniceras stefaninii
Venzo (1936) is more coarsely costate than
P. haasi, as is also P. westphalicum var.
australis Venzo.
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In addition to the three specimens for
which measurements are given there are
one in the U. S. National Museum, three
in the Bureau of Economic Geology, and
seven in the Department of Geology, The
University of Texas.
Horizon and localities. —In addition to
the three individuals for which measure-
ments are given above, several more frag-
mental individuals are known from Wil-
liamson County, about 30 feet above the
base of formation A. An additional indi-
vidual was collected from the basal 15 feet
of the Austin chalk on Bouldin Creek,
Travis County, by the writer, and still an
additional individual is in the U. S. Na-
tional Museum, from U. S. G. S. Meso-
zoic locality 7699, Austin chalk, bed of the
bank of Seco Creek, about 7 miles above
the Galveston, Harrisburg &San Antonio
railroad bridge, Medina County; it was
collected by L. W. Stephenson in 1911.
UT-19032 is from the basal 20 feet of the
Austin chalk at Watters Park, Travis
County. Two specimens in the Bureau of
Economic Geology, BEG-17209 and BEG-
17210, are from Uvalde and Kinney
Counties, the first from Lindsey Creek and
the second from West Elm Creek, collected
by H. C. Fountain. Allare Lower Conia-
cian.
PERONICERAS MOURETI Grossouvre, 1894
PI. 26, fig. 5; pi.27, fig.1; text fig. 13a
=Peroniceras moureti Grossouvre, 1894, pi. 11,
figs. 3, 4abc; Venzo, 1936, pi.9, figs, lab
—? Ammonites czornigi (Redtenbacher) in Fal-
lot, 1885, pi.1, figs, labc
=? Peroniceras aff. cocchi Menegh. in Riedel,
1932, pi.30, figs.1,la, lb, 2
Measurements of Texas individuals are
as follows:
D U HF W HF/W P S B T
estimated fromGrossouvre's PL 11, fig. 4
116.0 53.5 26.0 23.5 1.09 37 37
100.0 54.5 25.0 21.0 1.19 34 34
75.0 52.0 29.5 33 33
60.0 37.0 30.0 31 31
40.0 47.5 30.0
WSA-220
262.0 60.5 21.0 37— 37—
D U HF W HF/W P S B T
200.0 56.5 24.0 35— _. 35—
150.0 54.5 27.5 33 33
100.0 53.0 33.0
UT-19937
103.0 52.5 '27.0 21.0 1.27 41 41
78.0 50.0 28.0 25.0 1.13 38 38
60.0 48.5 31.0 37 37
40.0 48.5 33.5 33 .... .... 33
Remarks. —Of the specimens herein as-
signed toPeroniceras moureti (Grossouvre,
1894), WSA-220 is almost identical with
Grossouvre's (1894) individual illustrated
on his PL 11, fig. 4. UT-19937 is slightly
more densicostate than Grossouvre's spe-
cimen, but with fewer costae than the indi-
vidual illustrated by Fallot (1885) as"Am-
monites" I'epeei. UT-19937 has the num-
ber of costae comparable to P. subtricar-
inatum tridorsatum (Schliiter) in Gros-
souvre (1894, pi. 10, fig. 3a), but is less
evolute. Peroniceras czornigi (Redten-
bacher) is generally higher whorled than
P. moureti and withslightly sinuous costae,
not present in P. moureti. P. rousseauxi
also has ribbing similar to P. moureti, but
has a much more depressed whorl section.
Some of the crushed specimens illustrated
by Burckhardt (1919) as P. subtricarina-
turn Sturm, non auctorum, may belong to
P. moureti, but other specimens illustrated
by Burckhardt are much more densicos-
tate.
Inall individuals of P. moureti, includ-
ingGrossouvre's, the ribs are all primary,
concave orad, and somewhat prosiradiate.
There is a small umbilical bulla near the
umbilical end of each rib, and a shoulder
clava at the other end of each rib.
Horizon and localities.—According to
Grossouvre (1894) Peroniceras moureti is
most typical of the Lower Coniacian. Of
the American specimens UT—19937 is from
the small fault block just west of the main
fault on Alligator Creek, south part of the
Hunter Quadrangle, 1.9 miles S 30° E (air-
line) of Hunter, Comal County, Texas.
WSA-220 is from the "Lower Anacacho"
limestone (=Austin chalk) ,on the Anaca-
cho Ranch, Uvalde County, and was col-
lected by H.C. Fountain.
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PERONICERAS WESTPHALICUM (Schluter, 1867)
PI. 28, figs. 2-4; pi. 29, figs. 1, 2; text fig. 15d
=Ammonites westphalicus Schluter (1867), p.
30, pi. 6, fig. '2; Schluter, 1872, p. 45, pi. 13,
figs. 5 and 6
=Peroniceras westphalicum (Schluter) Gros-
souvre, 1894, pp. 98-100, pi. 12, figs. 1, 4ab;
Adkins, 1933, pp. 407, 453
Specific characters.- —Polygyral, concen-
trumbilicate, subgradumbilicate, widely
sublatumbilicate to narrowly latumbilicate
(U from 43.0 to 58.0), tricarinate. The
whorl section is higher than wide, accord-
ing to Grossouvre (1894), with a ratio of
4:3. Since the individuals from Texas are
flattened by sedimentary load, the restora-
tion of the smaller section of text fig.15d
may be to too great a thickness. The inter-
costal section is ovoid whereas the costal
section is subquadrangular. Costal width
is about equal at the umbilical and ventro-
lateral tubercles at younger diameters, but
beyond a diameter of 150 mm.the shoulder
tubercles become greatly reduced and the
greatest costal width is at the umbilical
tubercle. The greatest intercostal width is
at or near mid flank.
Costation is generally sparse to moder-
ate, with straight, blunt ribs, generally
rectiradiate except where there is an ac-
commodation of a primary rib to one of the
rare intercalated secondary ribs. Between
the tubercles ribs are low and rounded in
section. The number of ribs ranges from 16
or more on UT-83 to about 25 on fig. 4
of Grossouvre's (1894) pi. 12, at the 100
mm. diameter, and at greater diameters
ranges from 17 to 22 ribs per whorl. WSA—
19 is more sparsely costate than other indi-
viduals. Costae and intercostae are about
the same width throughout most of the on-
togeny. At diameters of 100 mm. there may
be bifurcations, and there are more bifur-
cations on Grossouvre's (1894) pi. 12, fig.
4, than on other individuals, thus account-
ing for the greater number of total costae
on this specimen. The number of primary
costae is remarkably constant, and beyond
the 100 mm. diameter there are few if any
bifurcations, but there are rare intercala-
tions of short secondary ribs with the ac-
companying ventrolateral tubercles.
Tuberculation consists of a strong, bul-
late umbilical tubercle placed just ventrad
of the umbilical wall,and nodate to clavate
ventrolateral tubercles positioned on the
shoulder. WSA—I9 maintains the typical
nodate to clavate shoulder tubercles at a
diameter of greater than 350 mm., and
UT-83 compares very well with Gros-
souvre's specimen to more than the 200
mm. diameter.
The conch is almost evolute, overlap be-
ing to ventrad of the shoulder tubercles.
Grossouvre's individuals are septate
throughout, as are those illustrated by
Schluter (1872). UT-83 is septate to a
diameter of 212 mm., the maximum diam-
eter. WSA-19 is septate tobeyond the 350
mm. diameter, so the aperture of this spe-
cies is still unknown. The sutures on the
Texas individuals are too poorly preserved
to reproduce.
Measurements of several individuals are
as follows. Some measurements are incom-
plete because the fossils are crushed. The
measurements for Grossouvre's individuals
are estimated from his (1894) pi. 12, figs.
1,4, and 4a.
D U HF WHF/WP S B T
WSA-218
300.0 57.0 23.5 20 20
250.0 54.0 22.5 19 19
'200.0 50.0 24.5 16 16
150.0 53.5 25.5 17 ._ 17
100.0 55.0 28.0
WSA-19
350.0 57.5 25.5 20 20
300.0 56.5 27.0 18 18
250.0 56.5 27.0 17 .._ 18
200.0 55.5 23.5
150.0 52.5 23.5
100.0 53.0 25.5
75.0 52.0 '27.0
UT-93
200.0 51.5 27.5 16 4 .... '20
150.0 50.5 28.5 17 3 .... 20
100.0 49.0 25.5
Grossouvre's PI. 12, fig.1
93.0 52.0 27.0 21 1 .... 22
75.0 52.0 28.0 20— 1 .... 21—
50.0 52.0 28.0
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D U HF WHF/WP S B T
Grossouvre's PI.12, figs. 4, 4a
112.0 47.0 32.0 16 9 .... 25
75.0 51.5 31.5 17 6 .... 23
50.0 45.0 34.0 13 3 5 26
Remarks. —Two of the individuals of
Peroniceras westphalicum (Schliiter), as
here described, fall within the range of
variation of the individuals figured by
Grossouvre (1894). WSA-19 is slightly
more sparsely costate than Grossouvre's.
The total number of individuals described
for this species by all authors does not
constitute a sample sufficiently large for
even small sample analyses, and as Spath
(1923) has pointed out, as have later
authors, species described on small sam-
ples willbe much less variable than those
described on large samples. This is the
result of both the collection of less vari-
ability and of a human element.
Peroniceras westphalicum is more
strongly costate and more sparsely costate
than are other species of the genus. Peron-
iceras moureti Grossouvre has sharper and
more numerous ribs, with an orad con-
cavity (ribs are projected) not present on
P. westphalicum. P. haasi, n. sp., and P.
subtricarinatum (d'Orbingy) have more
costae per volution and the costae are not
as strong. P. dravidicum Kossmat has
many more bifurcating ribs at larger di-
ameters than does P. westphalicum. The
costation of the Texas forms is much like
that of Peroniceras stefaninii Venzo(1936), which species Iwould place in
synonymy with Schluter's on the basis of
the illustration,but the whorl section given
by Venzo may not be typical of P. west-
phalicum; P. westphalicum australis
Venzo also falls within the sparsicostate
range of P. westphalicum. Grossouvre's in-
dividual is somewhat gradational from
these more coarsely ribbed, sparsely cos-
tate, single ribbed forms to P. dravidicum
Kossmat with its many bifurcations.
In the University of Texas collections
there are seven individuals that can be
definitely assigned toP. westphalicum and
one individual on which the assignment
is questionable.
Horizon and localities. —Peroniceras
westphalicum (Schliiter), according to
Grossouvre (1894), is from the Lower
Coniacian. WSA-218 is from the Aqua
del Fuerte (Lindsey Creek) ,about 5miles
NNE of Spofford, from the "Lower Ana-
cacho" limestone (=Austin chalk) of Kin-
ney County, Texas, and WSA-19 is from
the "Lower Anacacho" limestone on the
Anacacho Ranch, Uvalde County, Texas,
collected by H. C. Fountain. UT-18 is
from formation A, 5% miles east of
Georgetown on the San Gabriel River,
Williamson County, Texas. Other indi-
viduals are from Weir Branch, % mile
south of Weir, Williamson County, Texas.
Subfamily TEXANITINAECollignon, 1948
Nearly all of the texanitines from Texas
are internal molds in carbonate rocks. For
this reason the younger whorls are seldom
seen, usually because they cannot be ex-
tracted from the matrix without their shat-
tering. Some success is obtained with a
vibratool, but only on fossils on which the
matrix is partially weathered or ischalky.
Consequently, without being able to study 1
his first two or three ontogenetic stages, I
have not been able to test Collignon's
(1948) classification of the Texanitinae
thoroughly, and sometimes his classifica-
tion breaks down. With Australiella Col-
lignon, of course, and some forms of
Menabites Collignon, the trituberculate
stage (stage 3) is retained to diameters
sufficiently large to be observed. In other
forms [e.g., Menabites densinodosus
(Renz) and M. internodosus (Renz) ] the
trituberculate stage had not been observed
and these species and similar species are
included in this genus for other reasons.
Incidentally Ihave not been able to iden-
tifyM.internodosus (Renz) in any of the
material available to me.
In Delawarella the trituberculate stage
sometimes disappears at earlier diameters,
and this genus is then also difficult to work
with.In some species of Delawarella, after
the quadrituberculate stage is obtained,
the marginal (fourth) tubercle becomes
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so dominant as to mask the submarginal
(third) and the fossil then superficially
resembles Australiella again.
The followingkey has been used to clas-
sify species into the various genera in the
many forms in which the younger whorls
could not be observed; although practical
the key may not always be correct when
a final analysis is made and the true line-
ages eventually learned.
A. Bituberculate stage at gerontic diame-
ters; the bituberculate stage consists
of the first tubercle plus a tubercle
formed by the joining of tubercles 4
and 5 together Submortoniceras.
B. Trituberculate beyond the 50 mm. di-
ameter.
1.Trituberculate throughout (tuber-
cles 1, 4, and 5) Australiella.
2. Trituberculate followed by pentatu-
berculate Menabites.
3. Trituberculate followed by quadri-
tuberculate, then pentatuberculate;
sometimes followed in a gerontic
stage by trituberculate, with 2 ef-
faced and a middle tubercle formed
by the fusion of 3 and 4, or some-
times returning to the trituberculate
by the masking of 2 and 3 by ventro-
lateral horns (4) Delawarella.
C. Pentatuberculate
1. With tubercles 3 and 4 close together
and on a raised or more prominent
part of the rib Bevahites.
2. With intercalated ribs and more ex-
ternal tubercles (5) than marginal
tubercles.
a. Tubercles 3 and 4 close together
and on a raised prominence; U
= 30 to 45 Bevahites.
b.Tubercles 3 and 4 more separated,
not on a raised prominence; U=
17 to 40; tubercles 2 or 3 orboth
effacing Submortoniceras.
3.U= less than 30— Submortoniceras.
4.No intercalated ribs; few or no
bifurcation at diameters greater
than 100 mm.; same number of ex-
ternal (5) and marginal (4) tu-
bercles Texanites.
5. Bifurcations at umbilical (1) and/
or lateral (2) tubercles.
a. Quadrate whorl section
Delawarella.
b.High whorl section
Submortoniceras.
6. Effacement of all tubercles except
umbilical (1) and external (5) at
diameters of more than 100 mm
Submortoniceras.
D. Bituberculate venter without keel
Defordiceras.
E. Tricarinate, with all but umbilical and
marginal tubercles effacing on the
outer whorls Reginaites.
Like most artificial keys this one breaks
down at certain controversial boundaries,
but it is usually applicable when most of
the ontogeny, and particularly the early
ontogeny, is unknown.
Ihave not been able to use Collignon's
(1948) subgenera of Menabites to com-
plete satisfaction. Delawarella can be suc-
cessfully separated in those species in
which ribs bifurcate at the umbilical (1)
or lateral (2) tubercles, but some Dela-
warella cannot be successfully identified
unless the entire ontogeny can be un-
ravelled. There appears tobe no species of
Bererella in North America. As a result
of these taxonomic difficulties one or more
species are described only as Menabites
sensu lato, without assigning a subgenus.
Genus PROTEXANITES Matsumoto, 1955
PROTEXANITES PLANATUS (Lasswitz, 1904)
PI. 26, figs. 3, 4; pi. 35, fig. 4; pi.36, figs. 1, 2;
pi.37, figs. 2-4; text figs. 20a, 25m, 29c
=Schloenbachia quattuornodosum var. planata
Lasswitz, 1904, p. 32, pi.7, fig. 4
=Mortoniceras quattuornodosum var. planatum
(Lasswitz) in Adkins, 1928, pi. 34, fig. 3
—Texanites planatus (Lasswitz) in Young and
Marks, 1952, pp. 480, 481
—Bererella planata (Lasswitz) in Collignon,
1948, fasc. 14, p. 44 (101)
Holotype.—Icannot find that a holotype
has ever been designated; it has always
been assumed that the one internal mold
illustrated by Lasswitz (1904, pi. 7, fig.4),
which is the only individual heretofore
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illustrated, had to be the holotype. Itwas
called holotype by Adkins (1928) in the
description of PL 34, but not in the text.
In addition this specimen was also illus-
trated by Adkins (1928, PL 34, fig.3). It
was in the Romer collection at the Univer-
sity of Breslau (Adkins, 1928), and pre-
sumably this is where Adkins photographed
it. A cast is in the Bureau of Economic
Geology, The University of Texas, Austin,
Texas, and Adkins' illustration may be of
the cast. However, Ithink not, because he
was unusually careful insuch designations.
The fossil is said to be from the capitol
excavation at Austin (Lasswitz, 1904),
Travis County, Texas, but see discussion
below. According to a letter from Turner
to W. S. Adkins, there is also a cast of this
specimen at the Texas Agricultural and
Mechanical College, College Station, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, widely
subangustumbilicate tonarrowly sublatum-
bilicate (U from 30 to 40), carinate. The
whorl section is higher than wide (HF/W
from 1.2 to 1.4). The HF/W reading of
1.4 appears tobe on a crushed individual.
Intercostally the position of greatest
width varies from just dorsad of the um-
bilical tubercle to mid flank. At younger
diameters up to 75 mm., the costal width
is greatest at the ventrolateral (marginal)
tubercle, but at more advanced diameters
the greatest costal width is at the umbilical
tubercle.
Costation is sparse throughout, the num-
ber of ribs per volution ranging from 15
to 19. Costae are about % of the width of
the intercostae and are either slightly pro-
siradiate or they are rectiradiate, swinging
slightly forward ventrad of the marginal
tubercle. Costae are weakest just dorsad of
mid flank, and, as in many texanitines,
terminate with the external clavae.
The umbilical tubercle is bullate
throughout, sometimes split with a ventral
portion and a dorsal portion (UT-30504
and UT-14398A, but not UT-14398B).
The marginal tubercles are almost horns
at younger diameters (up to 100 mm.) ,but
are nodate beyond, and the external clavae
are long and narrow, being raised a little
on the latter part of the body chamber of
UT-30504
Overlap may or may not cover the mar-
ginal tubercle, but remains near the mar-
ginal tubercle. On UT-30504 septation
ceases at about the 100 mm. diameter and
the body chamber occupies at least 270°,
a rather large body chamber for such an
oligogyrate conch. The apertural margin
is not preserved.
A suture could not be recovered from
any of the fossils inthe collections.
Measurements of several individuals are
as follows:
D U HF W HF/WP S B T
Holotype
75.0 34.5 38.5 15 15
60.0 36.0 40.0
50.0 36.0 43.0
40.0 40.0 45.0
30.0 40.0 40.0 ...
UT-143988
60.0 31.0 40.0 31.0 1.29 16— 16—
40.0 31.0 42.5 34.0 1.25
UT-30504
150.0 36.0 38.5 30.0 1.28 19 19
125.0 36.0 39.0 32.0 1.22 18 18
100.0 33.0 37.5 31.0 1.21 18 18
80.0 32.0 39.5 32.5 1.21 18— 18—
UT-14398A
75.4 37.0 36.5 26.0 1.40 15— 15—
60.0 37.0 35.0 29.0 1.24
Remarks. —Protexanites planatus (Lass-
witz) is reminiscent of P. bourgeoisi (d'-
Orbigny), but in the younger whorls has
less ribs per volution;the ribs are stronger
inP. planatus and the umbilical tubercles
more bullate inP. bourgeoisi.
Presumably Lasswitz's figure (1904, pi.
7, fig. 4) was responsible for Collignon
[1948, fasc. 14, p. 44 {101)]placing this
species in Bererella. Also the genus Pro-
texanites had not at that time been pro-
posed. However, the figure 4 of Plate 7 of
Lasswitz is not good; neither is his illus-
tration of Drakeoceras maximum (Lass-
witz's PL 6, fig. 2) when compared with
the cast of the original. On the other hand
his illustrations of Manuaniceras (Lass-
witz's PL 4, figs. 3ab, and pi. 5, figs. 1
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and 2) are fairly accurate in interpreta-
tion,ifnot indetail.
Thus the double umbilical tubercles of
Lasswitz's PL 7, fig. 4, are misleading.
Adkins' (1928, pi. 34, fig. 3) photograph
shows only one split umbilical tubercle.
Two of the individuals at hand have 2 or
3 split tubercles, the other individual has
none. On individuals of other coarsely
costate species the same effect as the split
tubercle is achieved if one umbilical bulla
is crushed by sedimentary load, the
greatest collapse occurring in the middle
of the bulla, resulting in two small nodes.
Protexanites shoshonensis (Meek) has
progressed a bit further in tuberculation
with the development of a lateral tubercle,
still displaced umbilicad, and with the
umbilical tubercle then much less pro-
nounced. Also P. shoshonensis is just a bit
more evolute, but not beyond the realm
of specific variation unless the differences
prove consistent in larger samples than
are now known.
Lasswitz (1904, p. 10) says that his
specimen presumably (vermiitlich) came
from the capitol, and Adkins (1928, de-
scription to pi. 34 and p. 252) makes this
a fact by omitting the "vermiitlich"; thus
another example of Simpson's "indestruc-
tibility of error." It is possible that the
label had been lost or that the Austin col-
lector had not bothered to label the fossil.
Romer (1888) states that Mr.Stolley had
sent him a great many fossils, and those
from the capitol excavation had to be re-
ceived in Germany long after Romer had
left the United States, because the excava-
tion was not started until many' years after
Romer's departure.
According to Lasswitz the following
fossils were collected from the capitol ex-
cavation: Texanites texanus (Lasswitz,
non Romer) [=T. roemeri (Yabe and
Shimizu) ] and Texanites americanus. The
latter has been collected by Clarence
Durham from the type locality of T. tex-
anus texanus (Romer) and from approxi-
mately the same horizon. Lasswitz further
says that the following fossils presumably
came from the capitol excavation: Tex-
anites minutus, "Schloenbachia" quat-
tuornodosa, and Protexanites planatus. If
these three also came from the excavation,
then one Coniacian and two Santonian
zones are represented. The local rocks are
of such thickness that this is improbable,
even with the fault which transects the
capitol grounds and which is known to
fault an Upper Coniacian part of the Aus-
tin chalk against the Upper Santonian part
of the Austin chalk under the capitol build-
ing.Ido not believe that allof the fossils so
listed by Lasswitz came from the one capi-
tol excavation unless some of them had
been reworked into the Pleistocene terrace
gravels, and collected from them at the
site of the capitol excavation.
Whether the large individual, UT—
18019, belongs toProtexanites planatus or
to some other species cannot be ascer-
tained. In addition to those specimens for
which measurements are listed above,
UT-80, UT-111, UT-78, UT-30688, UT-
172, UT-32229, UT-10169, and ques-
tionably BEG-F632 also belong to P.
planatus.
Horizon and localities. —Two of the indi-
viduals of Protexanites planatus (Lass-
witz) have long ago been separated from
any labels they might have had, but be-
cause of the careful work of J. L. Patton
(1932), information on a third is still in-
tact: UT—30504 is from 1mile east of the
Highway 104 (Georgetown- Jonah) bridge
over the San Gabriel River, Williamson
County, and is from formation B, lower
part. Marks collected other specimens,
UT-80, UT-111, UT-172, and UT-30688,
from the same locality. Atthe present writ-
ing a new bridge is being built not far
from the old one, but it is the old low-
water bridge from which this locality is
taken. The two unlabeled individuals,
UT-14398A and UT-143988, have the
same lithology and are also probably from
formation B. This is probably the Upper
Coniacian and should be about the same
horizon as Prionocycloceras gabrielense,
n. sp. Grossouvre (1894) shows Protexan-
ites bourgeoisi (d'Orbigny) as Upper
Coniacian and Lower Santonian, but Col-
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lignon (1948) appears to restrict this
species to the Coniacian. P.planatus (Lass-
witz) is also known from part of the sub-
quadratus zone of Young and Marks
(1952) where it occurs in the upper part
of formation A, on Weir Branch, William-
son County. Eight specimens are known
from the San Gabriel River section in Wil-
liamson County.
Genus PARATEXANITES (PARABEVAHITES)
Collignon, 1948
PARATEXANITES (PARABEVAHITES) SEIXARDSI,
n. sp.
PL 32, fig.7; pi.36, figs. 3-5; pi. 37, fig.1; pi. 39,
fig. 4; pi.49, fig. 3; text fig. 17
Holotype.—BEG-34745, from forma-
tion B, Williamson Creek, on the Austin-
San Antonio Highway (in 1932) Travis
County, Texas; collector, E. H. Sellards.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, widely
sublatumbilicate, carinate ;venter rounded
intercostally. The whorl section is a little
higher than wide if not restored; inter-
costal section is circular to slightly oval.
Costal section is quadrangular, being
rounded at the umbilical shoulders. The
costal section is slightly wider at the um-
bilicus than ventrolate rally. The greatest
intercostal width is just dorsad of mid
flank.
Costation is moderately sparse with
about 20 ribs per volution at the 100 mm.
diameter; costae are all single, rounded,
rather symmetrical in section. There are no
bifurcations or intercalations. The species
is quadrituberculate if the two clavae
perched on the ventrolateral node are
counted as two tubercles. There are then
an umbilical tubercle (1), a submarginal
tubercle (3),a marginal tubercle (4),and
the external or texanitine clava (5); the
lateral (2) is absent. The external tubercle
is clavate, the submarginal and marginal
slightly clavate, and the umbilical only
slightly bullate. Tubercles are strong and
well developed, except for the submarginal
and marginal, which are on a strong, raised
protuberance.
One individual, BEG-34745, may be
septate throughout; certainly nothing can
be determined of the aperture or the body
chamber, or of the juvenile whorls. The
suture is typical of early texanitines, with
deep ventral lobe, wide first lateral saddle,
and long first lateral lobe. Allof the diver-
ticulae are small except for the auxiliary
lobe of the first lateral saddle; this is well
developed, but its position varies from
suture to suture (two adjacent sutures are
illustrated in text fig. 17), depending on
the proximity of the bulge supporting the
submarginal and marginal clavae. If this
bulge occupies the first lateral saddle, the
auxiliary lobe is displaced far ventrad,
but if the bulge is not in the first lateral
saddle, the auxiliary lobe approximately
divides the saddle.
A second individual, UT-30692, al-
though too crushed to be easily measured,
shows a denser costation to a diameter of
about 65 mm., after which the costation be-
comes sparse. On the last part of the conch
of this individual, the marginal and sub-
marginal clavae are not delineated and
there is one large, ventrolateral node.
Measurements are as follows:
D U HF W HF/W P S B T
BEG-34745 (holotype)
150.0 42.5 33.5 27.5 1.22 20 20
100.0 48.5 35.5 29.0 1.22
85.0 46.5 33.0 30.0 1.00
78.5 39.5 38.0 .... .... 27 27
50.0 44.0 39.0
Remarks. —Paratexanites sellardsi, n.
sp., is intermediate between Protexanites
and Parabevahites. The marginal and sub-
marginal clavae are present, but are re-
tained on a single ventrolateral protuber-
ance similar to the ventrolateral tubercle
of Protexanites planatus (Lasswitz). The
corresponding tubercle in P. bourgeoisi
(d'Orbigny) as illustrated by Grossouvre
(1894) is a little more elongate spirally
(clavate). Likewise the umbilical tubercles
of P. bourgeoisi and Parabevahites zeilleri
(Grossouvre) are more bullate than are
those of Protexanites planatus (Lasswitz)
and Parabevahites sellardsi, n. sp. In the
same way, of these four species, Protexan-
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ites planatus is the closest to Peroniceras
in ornamentation, even to the extent that
the external (texanitine) clavae are longer
and have not been as definitely broken up
from the peroniceratine keels as in the
other species. Because Ihave so few species
and so few individuals of each species I
have made no attempt to reclassify these
forms or to amend the genera; instead I
have accepted the genera accepted by
Wright (Arkell, Kummel, and Wright,
1957). Isincerely doubt the necessity for
the genus Parabevahites Collignon (1948) ,
but feel that my material is too meager to
substantiate any decision to put it into
synonymy.
The differences between Parabevahites
zeilleri and P. sellardsi are not beyond
the realm of variation within a species
were there more individuals to illustrate
such continuous variation. The greatest
single difference is the tendency for the
submarginal and marginal tubercles to
form into one large ventrolateral tubercle
in P. sellardsi, whereas they remain dis-
tinct inP. zeilleri. This phenomenon may
represent the caenogenetic development of
Parabevahites.
Horizon and locality.—The holotype of
Parabevahites sellardsi appears tobe from
the lower part of formation B. Another
individual appears to be either from the
same horizon or a horizon in the upper
part of formation A on the San Gabriel
River, Williamson County, Texas. Moon
(1953) collected a larger fragment, that
may be from a representative of this
species, from just below the Fizzle Flat
lentil of the Terlingua formation in the
Aqua Fria Quadrangle, Brewster County,
Texas. The individual from below the
Fizzle Flat lentil is too large to compare
easily with the Williamson and Travis
County forms, but it appears to be the
outer % of a whorl of a large individual
ofP. sellardsi.
A fossil in the United States National
Museum, from U.S. G. S.Mesozoic locality
7658, labeled "Mortoniceras aff. bour-
geoisi (d'Orb)," belongs neither to Pro-
texanites planatus (Lasswitz) nor to Para-
bevahites sellardsi, n. sp. It is closely
related, but the ribs are prosiradiate and
concave orad as in the stages of Protexan-
ites planatus beyond the 100 mm. diame-
ter. U.S. G. S. Mesozoic locality 7658 is in
the Austin chalk, at the water hole on
Cibolo Creek, 1% miles above Schertz,
Guadalupe County, Texas. Collected by L.
W. Stephenson.
Genus TEXANITES Spath, 1932
Ihave not departed from the interpre-
tation given this genus by1 Collignon
(1948), except for one or two species.
TEXANITES TEXANUS TEXANUS (Romer, 1852)
PL 38, figs. 1, 2; pi. 40, figs. 1-3; pi. 41, fig. 4;
text figs. 21g, 22e, 25d
Synonymy. —See Collignon (1948) for
synonymy.
Holotype.—The individual figured by
Romer (1852, pi. 3, figs, la,Ib, and lc)
is the holotype. Ithas also been figured by
Collignon (1948, text figs. 1, lab). Allof
these are poor illustrations, but Collignon's
figures show the essential features of the
holotype so that a cast in the Bureau of
Economic Geology could be identified with
them. The cast of the holotype is herein
figured on PI. 38, figs. 1, 2, and PL 41,
fig. 4.
Measurements of two specimens are as
follows:
D U HF WHF/WP S B T
cast of holotype
144.0 45.0 28.5 20± 20±
100.0 41.0 33.0
75.0 45.0 32.0
BEG-34744
130.0 44.0 33.5 21 21
100.0 39.5 35.0 20 20
70.0 43.0 37.0
60.0 38.5 35.5
Remarks. —Isee no need to repeat here
the good descriptions already given by
Collignon (1948). He is certainly correct
in his interpretation of the species and in
removing all of the European forms from
Texanites texanus texanus (Romer) . It
may have been necessary to make some of
these Texanites texanus auctorum (non
Upper Cretaceous Ammonites from the Gulf Coast of the United States 81
Romer) subspecies (varieties in Collig-
non) of T. texanus in order to validate the
long use of T. texanus as a zonal index in
the standard sequence (Spath, 1926;
Muller and Schenck, 1943 ).This necessity
still exists because only 7 individuals are
known to the writer besides the holotype,
which is refigured herein on the basis of
a cast in the Bureau of Economic Geology
at Austin. The holotype is not well pre-
served and had never been cleaned; thus
the cast can be identified with Collignon's
(1948, text figs. 1, lab) illustrations of
the holotype. The holotype has been com-
pressed by sedimentary load, but it is the
sparsity of ribbing and the shape of the
ribbing and tuberculation which is so
characteristic of the species, as already
pointed out by Haas (1942). The suture
illustrated by Romer (1852, pi.3, fig.lc)
was taken from the holotype; this can be
determined from the cast which also shows
most of the suture. Collignon's {op. cit.)
illustrations of the holotype are accurate
but do not show much detail because they
were published as a text figure on poor
paper. Except for the whorl section and
the number of ribs, Romer's illustrations
(1852, pi. 3, figs, la, lb) are completely
misleading, and greatly restored by the
artist or the engraver. An additional in-
dividual from Trans-Pecos Texas, so badly
preserved as to be specifically unidentifi-
able, may also be conspecific with Romer's
holotype, and Collignon (1948) points out
that Peron's (1897, unillustrated) "Mor-
toniceras" texanum may be conspecific
with Romer's species. In addition to the
holotype, UT-486, BEG-20493, BEG-
34744, and perhaps UT-10166 and UT-
31723 belong toRomer's species.
Horizon and locality.—Many visits to
the type locality of Texanites texanus
(Romer) by various geologists have so far
failed toproduce a single topotype. Romer
was sufficiently precise in his description
of the type locality that it can be visited
without difficulty; he was not so precise
in some of his other localities. Romer
collected the fossil at the lower rapids of
the Guadalupe River, now within the city
limits of New Braunfels and about 100
feet downstream from the Missouri Pacific
Railroad bridge. It most certainly came
from formation B.
As has been shown by Durham (1955)
the section at New Braunfels is extremely
thin, on the margin of the shelf called the
San Marcos Platform, San Marcos Arch
of Adkins (1933). Texanites texanus tex-
anus seems to be older than Upper San-
tonian because, on the basis of Durham's
work, it can be determined now that al-
most all of the Upper Santonian is absent
in the Comal County outcrop. The Lower
Santonian and Upper Coniacian are ex-
tremely thin and the very fine texanitine
fauna of other areas isonly spotty inComal
County. Hartwig (1952) collected a
crushed specimen (UT—4B6) of Texanites
texanus texanus (Romer) from near the
bridge across Possum Creek, just east of
New Walberg, Williamson County. This
individual occurred just above an epibole
of Inoceramus undulatoplicatus Romer,
but is still within the /. undulatoplicatus
zone; it is from the upper part of forma-
tion B. Another individual, BEG-34744,
is from the Travis Heights area, Austin,
Texas; it is also from the upper part of
formation B. Texanites texanus texanus is
the middle zone of the Lower Santonian
of Texas. Inoceramus undulatoplicatus
and questionably Australiella austinensis,
n. sp., are associated fossils.
Another individual of T. texanus tex-
anus is intheU.S. National Museum, from
U. S. G. S. Mesozoic locality 1514, from
Cow Creek, below Pinto Creek, about 24
miles below DelRio,Texas. Itwas collected
by Stanton and Vaughan in 1895. The
species is not yet known from the East
Gulf Coast, all previous identifications of
Texanites texanus in that area being
erroneous.
TEXANITES TEXANUS subsp. GAIXICA
Collignon, 1948
PL 38, figs. 3, 4
Holotype.—In describing Texanites
texanus var. gallica Collignon (1948)
failed to designate a holotype. Presumably
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he was thinking of the individual illus-
trated by Grossouvre (1894), pi. 17, fig.
1, as the holotype. The synonymy has re-
cently been given by Collignon (1948).
The measurements of BEG-F-592 are
as follows:
D U HF W HF/W P S B T
125.0 39.0 36.0 32.0 1.12 24 8 .... 32
100.0 39.5 37.5 36.5 1.03 22 7 . . 29
75.0 34.0 33.5 33.5 1.00
Remarks. —One fossil from the Bureau
of Economic Geology, Fehr collection
(F-592) seems to belong to Collignon's
subspecies, T. texanus var. gallica. Un-
fortunately there are no notes extant con-
cerning the Fehr collection, and the label
gives no horizon or locality data ; the fossil
on a lithological basis seems to be from
formation C. F-592 has the general appear-
ance of the individual figured by Gros-
souvre (1894), both in general conch con-
formation and in the shape of the ribs and
tubercles. Although the measurements of
Grossouvre's individual as given by Col-
lignon [1948, fasc. 13, p. 65 (20)] are
slightly different, the measurements of that
form and F-592 fall within the general
range of similar measurements in other
species of texanitines. T. texanus gallica is
more densicostate than T. texanus texanus
and T. texanus twiningi, n. sp., and ismore
densicostate in younger whorls than is T.
roemeri (Yabe and Shimizu). T. roemeri
also has lower and broader ribs, although
some individuals of T. texanus gallica show
this tendency toward the broadening of
ribs. BEG-F-592 is septate throughout.
Locality and horizon.- —There is no data
on BEG-F-592. The notebooks for the
Fehr collection, Bureau of Economic Ge-
ology, have never been located. The lith-
ology is neither that of the Dessau chalk
nor that of formation B. Consequently it is
believed that the fossil came from the in-
tervening formation C. Such an occurrence
would also agree with the entire develop-
ment picture of Texanites. BEG-17504 is
almost identical with Grossouvre's illus-
trated specimen; it is from the Rio Bravo
collection and the locality information is
lost. BEG—F-592 may be one of the speci-
mens identified by Burckhardt (1930)
from the Fehr collection as Texanites
texanus.
TEXANITES TEXANUS TWININGI,n. subsp.
PI. 38, fig. 5; pi. 39, fig. 1; pi. 41, figs. 2, 5;
pi. 48, fig. 4
Holotype.— BEG-20480, a fragment of
two peneadult whorls from the Terlingua
formation, Aqua Fria Quadrangle, Brew-
ster County, Texas.
Specific characters. —The specific char-
acters of T. texanus twiningi, n. subsp., are
the same as for Texanites texanus texanus
except that there are from 4 to 6 more ribs
per volution;the intercostae, of course, are
not as wide, and the ribs are sharper and
less rounded in section on T. texanus
twiningi than on T. texanus texanus
(Romer).
Remarks. —Texanites texanus twiningi,
n. subsp., appears to be a Trans-Pecos
Texas subspecies of Texanites texanus
texanus (Romer) .The ribbing and degree
of involution relate itto T. texanus texanus
in every way. Actually, if the two forms,
T. texanus texanus and T. texanus twiningi
occurred together, there would be no need
for the new name. However, allindividuals
but one of T. texanus twiningi are geo-
graphically isolated from all individuals of
T. texanus texanus. Five specimens are
known, BEG-20480, the holotype, UT-
30704, UT-30697, UT-30706, and an in-
dividual in the U. S. National Museum,
from U.S. G. S. Mesozoic locality 14608.
T. texanus twiningi has much the appear-
ance in costation and tuberculation of T.
oliveti spinosa Collignon (1948), but the
tubercles are not nearly as sharp and
pointed; the whorl section of T. texanus
twiningi is higher.
Horizon and locality.—All individuals
of Texanites texanus twiningi, n. subsp.,
are from the middle shale member of the
Terlingua formation (Moon, 1953). Most
are from the limestone bed at the top of the
shale, which limestone bed is labeled
"Texanites texanus beds" by Moon. Pre-
sumably this horizon is the upper zone of
Upper Cretaceous Ammonites from the Gulf Coast of the United States 83
the Lower Santonian and should correlate
with the zone of Texanites texanus gattica.
Itis above the Inoceramus undulatoplicatus
Romer zone inthat area.
TEXANITES AMERICANUS (Lasswitz, 1904)
PL 41, figs. 1, 3; pi. 44, figs. 2, 3; pi. 48, figs. 1,
3; pi. 57, fig.5; text fig. 24c
—Schloenbachia bourgeoisi d Orbigny, var.
Americana Lasswitz, 1904, pi.8, fig. 1
=Mortoniceras americanum (Lasswitz) in Ad-
kins, 1928, p. 252
=-Texanites bourgeoisi (d'Orbigny) var. ameri-
canum (Lasswitz) in Collignon, 1948, fasc. 14,
p. 41 (98)
Holotype. —The original of Lasswitz's
(1904) pi. 8, fig. 1, originally in the geo-
logical museum at Breslau, is apparently
lost. Asneotype Iselect UT-563, a splendid
specimen from the top of formation C and
illustrated onpi.44, figs. 2, 3.
Specific characters. —Oligogyral, mildly
excentrumbilicate, subgradumbilicate, sub-
latumbilicate, U increasing with the di-
ameter of the shell, younger whorls having
aU in the 30's and 40's, large whorls hav-
ing a U in the 40's only; carinate; whorl
height only slightly higher than whorl
width, HF/W ranging from 1.0 to 1.1;
whorl section circular intercostally ; sub-
quadrate costally. The greatest intercostal
width is atmid flank or just dorsad thereof,
whereas the greatest costal width is at the
lateral tubercle in younger whorls, migrat-
ing to the submarginal tubercle beyond the
100 mm. diameter.
Costation is moderately sparse, ranging
from 12 to 19 ribs per volution at a diam-
eter of 50 mm. and less; possessing 19 or
20 ribs per volution at diameters from 50
mm. to 75 mm.;increasing to 24 or 25 ribs
per volution at diameters of 100 mm. or
more. Costae are generally symmetrical,
rounded in section, and are approximately
rectiradiate at all diameters, and are not
projected on the venter.
The species has five tubercles at all di-
ameters observed by the writer. The um-
blical and lateral tubercles are nodate at
all stages. The submarginal tubercles are
only slightly clavate, whereas the marginal
and external tubercles are clavate. The
tubercles are fairly evenly spaced. InLass-
witz (1904, pi. 8, fig. 1) the restored
tubercles are too pointed.
Overlap is to a position between the
marginal and submarginal tubercles. As
yetIhave recovered no sutures. The frag-
ment of whorl preserved on UT-19872 at
a 145 mm. diameter is apparently body
chamber, but UT-563 is septate to much
greater diameters.
Measurements are as follows :
D U HF W HF/W P S B T
UT-563 (neotype)
300.0 58.0 27.5 21.5 1.28 29 29
250.0 55.5 24.5 20.0 1.22 28 28
200.0 52.5 27.0 22.0 1.23 26 26
175.0 52.5 23.5 24 24
150.0 50.5 24.5 24 24
125.0 53.0 26.5 24 24
100.0 49.0 25.0 22 22
75.0 52.0 26.5 25 25
50.0 -. 31.0
Texanites americanus (Lasswitz's 1904, pi. 8,
fig. 1).
112.0 51.5 29.5 25 25
100.0 49.5 30.5 24 24
75.0 49.5 29.5 19 .... 3 25
UT-19872
145.0 45.0 35.5 32.5 1.09 20 20
88.0 45.0 36.0 34.0 1.06 19 19
75.0 42.0 34.5 34.5 1.00
50.0 44.0 33.0 31.0 1.06
Texanites stangeri sparsicosta (Spath, pi. 5, fig.
1) for comparison
300.0 57.5 25.0 32 32
250.0 56.0 26.0 29 29
200.0 59.0 28.5 '28 28
150.0 56.5 33.0 26 26
100.0 51.5 30.0 22 22
50.0 50.0 35.0
Remarks. —Texanites americanus (Lass-
witz) is a conspicuous species to which the
individuals herein described are attached.
Unfortunately Ido not have a cast of the
Lasswitz specimen (1904, p. 8, fig. 1) ;it
has more bifurcation and sharper tubercles
than the few specimens Ican match with
it;but the really sharp tubercles are re-
stored and the artist probably erred. Prob-
ably the artist could count the number of
ribs, but if the individual is restored as
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much as some of Lasswitz's other figures,
the rib count on the inner whorls could be
considerably in error. It is only on the
inner whorls that there is any significant
difference in the number of ribs between
the Lasswitz figure and the individuals
whichIam attaching to this species. The
individual described by Rb'mer (1852, pi.
3, figs. Id, le) is restored, and represents
a composite of the two specimens figured
by Collignon (1948, text figs. 3, 3ab, 4).
These two specimens were assigned to
Texanites roemeri (Yabe and Shimizu) by
Collignon (1948) and by Yabe and
Shimizu (1923) .Ihad tried to assign them
to Texanites americanus (Lasswitz), but
the greater involution and the more clavate
marginal tubercles separate these two
specimens from T.americanus.
Haas (1942) described T. quinqueno-
dosus evoluta from Angola. This fossil
appears to me to belong to the more evolute
group of T. stangeri (Baily),but the high
whorl section is atypical of the T. stangeri
group. The assignation of Haas's variety
depends on the interpretation of the
amount of crushing by sedimentary load
ithas suffered. Certainly some crushing is
indicated by the buckling of the inter-
costae near the venter, inline with tubercle
positions (Haas, 1942, fig. 12b). If this
specimen is greatly crushed, it would be
difficult to separate from T. americanus
(Lasswitz) or from T. stangeri sparsicosta
(Spath) .
Whether Spath's variety sparsicostus of
Texanites stangeri (Baily), for which the
estimated measurements are given herein
for comparison, can be properly' separated
from T. americanus or notIam not at this
writing prepared to say. The costation
may be coarser on the Texas individuals
and the keel higher on Spath's African
species.
Inaddition to the individuals for which
measurements are given, two other speci-
mens are known, one from BEG—9B and
another from BEG-19794.
Horizon and localities. —Texanites
americanus (Lasswitz) occurs with Inoc-
eramus undulatoplicatus Romer at New
Braunfels where Durham and Stephenson
(U.S. G. S. Mesozoic locality 7628; speci-
men in the U.S. National Museum) have
collected individuals of each. This is in
formation B.The horizon from which these
fossils were collected should be Lower
Santonian according to present correla-
tion; UT-563, also assigned to T. ameri-
canus, is from the top of formation C, also
probably Lower Santonian. Two specimens
of T. americanus are from the top of for-
mation B, Comal County. Another speci-
men, Lasswitz's, is apparently from forma-
tion B, Travis County (capitol excava-
tion).
TEXANITES ItOEMERI (Yabe and Shimizu, 1923)
PL 43, fig. 1
=Ammonites texanus Romer, 1852, pi.3, figs. Id,
le only (not pi.3, figs, la,lb,lc)
=Schloenbachia texana Lasswitz (non Romer),
pi.7, figs. 2ab, p. 30, 31
=Mortoniceras lasswitzi Yabe and Shimizu, 1926
(not Mortoniceras lasswitzi Yabe and Shimizu,
1923) p. (2)
=Mortoniceras roemeri Yabe and Shimizu, 1923,
p. 30; in Adkins, 1928, p. 252; in Collignon,
1948, fasc. 13, p. 70 (25), text figs. 3, 3ab, 4,
fasc. 14, p. 42 (99)
=Mortoniceras texanum (Lasswitz) in Adkins,
1933, p. 453
Holotype.—Apparently Yabe and Shi-
mizu (1923) meant the original of
Romer's (1852) pi. 3, figs. Id, le, to be
the type of Texanites roemeri. Since
Romer's illustrations seem to be a com-
posite drawing from the two individuals
illustrated by Collignon (1948, text figs.
3, 3ab, 4),itnow seems necessary to desig-
nate the original of Collignon's (1948)
text figs. 3, 3ab as the holotype. A cast of
this fossil is in the collections of the Bureau
of Economic Geology.
Specific characters.— Oligogyral, sublat-
umbilicate, concentrumbilicate, subgrad-
umbilicate, carinate. The whorl section is
higher than wide, HF/W ranging around
1.3. Intercostal width greatest just dorsad
of mid flank and costal width greatest at
the lateral (second) tubercle. Costation is
moderate, ranging from 25 to 32 ribs per
volution, depending on the individual and
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the diameter of the conch. At earlier di-
ameters costae range from 15 to 20 per
volution. Costae are wider than intercostae
at diameters of more than 100 mm.;costae
distinctly rounded in section. A few bi-
furcations occur in the younger stages of
WSA-71.
Tuberculation consists of nodate um-
bilical and lateral tubercles, slightly
clavate submarginal tubercles, and clavate
marginal and texanitine tubercles. Tuber-
culation in the juveniles is not known. The
aperture is likewise unknown, but Lass-
witz has reproduced an excellent suture.
Measurements are as follows:
D U HF W HF/W P S B T
Lasswitz's pi.7, figs. 2ab
135.0 37.5 37.0 29 29
100.0 36.0 42.5 32 32
75.0 38.0 39.5
60.0 39.0 38.5
50.0 39.0 38.0
WSA-71
225.0 40.0 35.5 29.5 1.20 23 .... .... 23
200.0 36.0 34.0 22 3 .... 25
150.0 40.0 36.5 28.5 1.33 20 4 .... 24
Measurements of Collignon's (1948) text fig. 4
(cast inBureau of Economic Geology)
50.0 38.0 40.0 36.0 1.11 17 .... 1 19
40.0 32.5 40.0 39.0 1.03 15 .... 2 19
30.0 30.0 41.5 38.5 1.08
20.0 26.0 43.5 41.5 1.07
Measurements of Collignon's (1948) text figs. 3,
3ab (cast in Bureau of Economic Geology)
80.0 39.0 37.0 34.0 1.09 19 19
60.0 36.0 37.0 36.0 1.03 20 20
40.0 39.0 39.0 39.0 1.00 19 19
Remarks.- —-Yabe and Shimizu (1923)
applied Mortoniceras roemeri to the origi-
nal of Romer's (1852) illustrations on pi.
3, figs. Idand le only, not knowing it was
a composite drawing from two small fos-
sils. In the same paper they renamed un-
warrantedly and without explanation,
Mortoniceras lasswitzi, for the original of
Schloenbachia quinquenodosa var. minuta
of Lasswitz (1904). Yabe and Shimizu
(1926) then applied the name Mortonic-
eras lasswitzi to the original of Schloen-
bachia texana (Lasswitz, 1904, non Romer,
1852). Mortoniceras lasswitzi Yabe and
Shimizu, 1926, is a homonym, then, of M.
lasswitzi Yabe and Shimizu, 1923, which
in turn is a synonym of Texanites minuta
(Lasswitz). The type of T. minuta (Lass-
witz) is lost and no plastotypes are extant.
Lasswitz's figure is not sufficiently good to
identify the specimen with any of the
Texas specimens. Consequently it seems
that the three above names would best be
forgotten.
Adkins (1928) considered Schloen-
hachia texana (Lasswitz, non Rb'mer) as
belonging to the same species as the two
small originals of Rb'mer's (1852) pi. 3,
figs. Id,le,and used only the name Texan-
ites roemeri (Yabe and Shimizu) .Ibelieve
that Adkins was correct in this interpreta-
tion both on morphological and strati-
graphical evidence.
WSA—7I islike Lasswitz's illustration of
Texanites roemeri (Yabe and Shimizu)
(Lasswitz, 1904, pi. 7, figs. 2, 2a) in the
possession of distinctly club-shaped ribs
beyond the 100 mm. diameter, with the
ribs widening ventrad. WSA—7I is more
densicostate than was Lasswitz's indi-
vidual, but Lasswitz's illustrator was not
always careful in rib counts. Few species
of Texanites have the club-shaped ribs.
WSA-71 has a few bifurcating ribs at
younger stages, whereas Lasswitz (1904,
pi. 7, fig. 2) shows no bifurcating ribs.
However Lasswitz's figures are not always
trustworthy, particularly in the earlier
whorls (e.g., compare Lasswitz, 1904, pi.
6, fig. 2, illustration of "Schloenbachia"
maxima with the photograph of a cast of
the same specimen by1 Young, 1957, pi. 8,
% 3).
"Mortoniceras" soutoni Woods, 1906
(non Baily) does not develop the extreme-
ly broad ribs in the adult so typical of 7*.
roemeri. Woods's specimen is also more
evolute, though probably not enough to be
significant at a specific level. Texanites
angolanus Haas (1942), and its variety
berryi, fall within the range of conch shape
of the Texas individuals of Texanites
roemeri. The ribs on Haas's specimens are
a little sharper, and in the larger whorls
the ribs do not broaden ventrad as much
as do the Texas forms of T. roemeri. InT.
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angolanus and its variety the marginal and
submarginal tubercles are closer together
than they are inT.roemeri.
Inaddition to the individuals for which
measurements are given above, there are
two specimens in the Wollman collection,
two fragments in The University of Texas,
Department of Geology collection, and a
questionably assigned specimen in the
Bureau of Economic Geology. A tenth in-
dividual is in the Adkins collections.
Horizon and locality.—Lasswitz (1904)
had two individuals, one from Austin, pre-
sumably the capitol excavation, and the
other stated to come from Montague Coun-
ty; the latter is obviously an error since
the youngest Cretaceous strata inMontague
County are Albian. Adkins (1928, p. 231)
has pointed to other erroneous locality
data for Lasswitz specimens. Ihave already
discussed the site at the excavation for the
capitol building at Austin. This site is in
formation B, zone of Inoceramus undula-
toplicatus Romer, and some part of forma-
tion B older than the /. undulatopilcatus
zone. WSA-71 is from the resistant glauco-
nitic sandstone bed (Bed 4 of Stephenson
and Monroe, 1940), at Plymouth Bluff,
Lowndes County, Mississippi. This is the
same horizon from which Stephenson and
Monroe (1940) illustrated Menabites den-
sinodosus (Renz) [=Mortoniceras aff. M.
texanum (Romer) in Stephenson and
Monroe, 1940, pi. 3, fig. I],and should
correlate with the Dessau chalk. Another
specimen, WSA-827, is just labeled
Lowndes County. The Placenticeras
planum Hyatt (extremely large, slightly
costate forms very unlike the type of the
species) that occur with M. densinodosus
(Renz) and T. roemeri (Yabe and Shi-
mizu) at Plymouth Bluff lead me to be-
lieve that the horizon is in the Lower Cam-
panian. Further evidence of Lower Cam-
panian age of T. roemeri is the collection
in 1959 of two individuals from about the
middle of the Dessau chalk by Miss
Constance Wollman, withSubmortoniceras
tequesquitense, n. sp., Parapuzosia paul-
soni, n. sp., and Placenticeras guadalupae
(Romer).
TEXANITES STANGERI (Baily) DENSICOSTUS
(Spath, 1921b)
PI. 42, figs. 3, 4; pi.43, figs. 2-4; pi.47, figs. 5, 6;
pi.48, figs. 2, 5, 6; pi. 71, figs. 1-4;
text figs. 25cegh, 34c
=Mortoniceras stangeri (Baily) var. densicosta
Spath, 1921a, pi. 23, figs. 3abc, and text fig.
labc; Spath, 1921b, p. 138-139, pi. 5, fig. 2
Holotype.—The specimen figured by
Spath (1921b) onpi.5, fig.2.
Specific characters. —Few whorls with
very littleoverlap, widely sublatumbilicate
to narrowly latumbilicate, concentrumbili-
cate, subgradumbilicate, carinate. The
whorl section is slightly higher than wide,
HF/W ranging from 1.04 to 1.21. The
figure of 1.30 in the table isprobably on
an individual that has been flattened by
compaction. The widths onUT-30502 and
UT-92 were not measured, these two fossils
having obviously been crushed.
The greatest intercostal width is at the
lateral tubercle. The greatest costal width
is at the umbilical tubercle or the lateral
tubercle, depending on whether or not the
umbilical tubercle is sufficiently long to
extend laterad of the flank tubercle. These
width relationships seem to remain con-
stant for the entire ontogeny of the conch.
Costation is moderate, costae and inter-
costae about equal inwidth at earlier diam-
eters, intercostae wider than costae at later
diameters. The costal width ratio changes
at about the 75 mm. diameter on UT-92,
at about 85 mm. on BEG-17503, at about
95 mm. on BEG-20282, and at about 120
mm.onUT-30502. The costae are stronger
on UT—30502 than on other individuals,
and inallindividuals the number of costae
decreases with increasing diameter, rang-
ing from 32 to 38 at less than 100 mm.
diameter to a range of from 27 to 33 at
diameters of greater than 100 mm. At di-
ameters greater than 100 mm. ribs are
single and primary, only 1intercalated rib
and 1bifurcating pair being observed on
all individuals seen. At the 75 mm. diam-
eter bifurcating pairs may account for a
small percentage of the ribs to almost %
of the ribs.
Umbilical and flank tubercles are nodate
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on all specimens except UT-92. The slight
clavateness of these two tubercles on UT-
92 probably results from the tubercle on
the internal mold being compressed ventro-
dorsally when the steinkern was flattened
with an overlying sedimentary load. The
submarginal (third) tubercles are clavate
to a diameter of from 80 to 100 mm. after
which they are nodate. Marginal (fourth)
and external (fifth) tubercles are clavate
at all diameters. There are 5 tubercles pres-
ent at all observable diameters, 20 mm.
being about the smallest diameter at which
tubercles are preserved. The bifurcating
stage of Collignon (1948, p. 56, stage 3),
if present, precedes the 40 mm. diameter,
and in BEG-17503 precedes the 20 mm.
diameter.
Coiling is evolute, and there isvery little
or no overlap, the marginal tubercles being
visible at all observable stages of growth.
Allindividuals are septate throughout, and
the body chamber is unknown. The great-
est diameter of any septate individual is
the 160 mm. diameter of UT-92.
The suture has a typical texanitid ex-
ternal lobe, except for the bifid barroisi-
ceratine flair projecting from the external
lobe into the first lateral saddle. The first
lateral saddle is unusually wide, with the
auxiliary lobe slightly asymmetric dorsad.
The first lateral lobe isbifid, about as long
as the external lobe, and not equally de-
veloped on each side.
Measurements of several individuals are
as follows:
D U HF W HF/W P S B T
UT-92
160.0 53.0 26.0 29 29
125.0 50.5 28.5 32 1 .... 33
100.0 58.5 27.5
75.0 53.0 29.5
60.0 50.0 31.5
BEG-17503
75.0 47.5 30.5 28.0 1.09 29 .... 2 33
60.0 50.5 28.5 27.5 1.04 28 .... 2 32
50.0 45.0 29.0
UT-30502
156.0 51.5 25.5 27 27
125.0 53.5 24.5 28 28
100.0 53.0 25.5
75.0 48.0 29.0
D U HF W HF/W P S B T
BEG-20282
100.0 48.0 29.5 25.0 1.18 31 .... 1 33
75.0 47.0 34.5 26.5 1.30 27 .... 10 37
60.0 50.0 33.5 28.5 1.17 28 .... 10 38
50.0 52.0 34.0 28.0 1.21
40.0 47.5 32.5
UT-594
175.0 59.5 26.5 19.5 1.36 26 26
125.0 50.0 26.5 24.5 1.08 25 25
100.0 45.0 27.0 24.5 1.10 26 26
75.0 47.0 31.5 '26.5 1.19 26 ..., 26
47.5 43.0 31.5 23.0 1.36 28 2 .... 30
30.0 46.5 36.5 24 2 .... 26
20.0 44.0 37.5 25 3 .... 28
15.0 43.5 40.0
WSA-49
150.0 50.0 28.5 25.5 1.14 29 29
125.0 51.0 28.5 25.5 1.14 29 29
100.0 46.0 26.5 25.0 1.06 28 28
75.0 .... 29.5 24.0 1.23 28 28
50.0 46.0 31.0 27.0 1.14 29 29
30.0 45.0 31.5 33.0 0.96 28 28
20.0 40.0 32.5
WSA-96
125.0 46.5 33.5 25.0 1.34 26 26
100.0 46.0 32.0 26.0 1.23 27 27
75.0 46.0 30.5 27.5 1.11 '28 28
50.0 47.0 32.0 24 .... 3 30
Texanites stangeri densicostus (Spath, 1921b, pi.
5, fig. 2) for comparison (measurements esti-
mated from Spath's illustration)
120.0 54.5 27.5 26 .... 1 28
100.0 49.5 28.5 23 .... 2 27
75.0 50.0 28.5 18 .... 4 26
60.0 46.0 30.0 18 .... 4 26
50.0 43.5 32.0 20 .... 3 26
40.0 43.5 35.0 9 .... 11 31
30.0 '45.0 40.0 8 .... 13 34
20.0 45.0 37.5 8 .... 12 32
Remarks. —Texanites stangeri densi-
costus (Spath) forms a group of evolute
texanitines so far known only from Texas
and South Africa. Another species, almost
as evolute, is Texanites americanus (Lass-
witz).The group of Texanites which Col-
lignon (1948) places around Texanites
texanus (Romer) is probably the next
most evolute. As illustrated in text fig. 18
(p. 243), there is a decrease in the diam-
eter of the umbilicus and an increase in
whorl height with decrease in age from
one species to another.
From figures given by Collignon (1948,
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p. 65) in T. texanus s. 1. U ranges from
36.0 to 51.0 (averaging about 44.0), the
holotype being intermediate in the group-
ing. In synonymy he includes the 2 juve-
nile individuals here assigned to Texanites
roemeri (Yabe and Shimizu). Texanites
texanus (Romer) is much more coarsely
costate in the juvenile than is T. strangeri
densicostus. U in T. strangeri densicostus
ranges from 40.0 to 59.0 (averaging
around 50.0), which is more evolute than
Texanites texanus. If all of the individuals
are not crushed, HF/W in T. texanus is
much greater at the large diameters than it
is in T. stangeri densicostus. T. stangeri
is also much more evolute than the species
of Texanites described by Collignon
(1948) and is more evolute and has a
lower height-width ratio than either
Texanites roemeri (Yabe and Shimizu),
T. lonsdalei, n. sp., or T. shiloensis, n. sp.
T. stangeri sparsicostus (Spath, 1921b)
is more coarsely costate and more like T.
americanus than like T. stangeri densi-
costus. T. quinquenodosus var. evoluta
Haas is much like T. stangeri densicostus,
but becomes, in the adult, coarse-ribbed as
in T. americanus.
Text fig. 19 (p. 247) illustrates scatter
plots for several features of Texanites
stangeri densicostus. The plots are of on-
togenies ; the circles represent Texas forms
and the dots represent Spath's holotype.
For the characters plotted the South Af-
rican holotype falls well within the range
of variation of the Texas individuals.
About 25 Texas specimens are known to
the writer, and there are probably addi-
tional specimens in the Adkins collections.
Horizon and localities. —Texanites
stangeri densicostus (Spath) in Texas is
known from formation B. It occupies a
position below Texanites texanus texanus
in the lower part of the zone of Inoceramus
undulatoplicatus. It occurs above the zone
of Prionocycloceras gabrielense, n. sp., and
Protexanites planatus (Lasswitz) .The indi-
viduals known to me are all fromTravis and
Williamson Counties, Texas; in all there
are about 25. An individual more closely
resembling Texanites stangeri stangeri was
collected by Moon (1953) from near the
top of the Fizzle Flat lentilof the Terlingua
formation. Itoccurs below the Inoceramus
undulatoplicatus zone in Brewster County.
Another individual (UT-30723) was col-
lected from the /. undulatoplicatus zone of
the Terlingua formation on Fizzle Creek,
Aqua Fria Quadrangle, Brewster County,
Texas.
TEXANITES STANGERI (Baily)
PL 45, figs.1-3; text fig.25p
=Ammonites stangeri Baily,1855, p. 455-456, pi.
11, figs. 2ab
=Mortoniceras stangeri (Baily) in Woods, 1906,
p. 338, pi. 44, figs, lab; Spath, 1921b, p. 137-
138, pi.9, fig. 2
Measurements of three specimens follow.
The measurements of Woods's (1906) and
Spath's (1921) specimens are estimated
from their illustrations.
D U HF W HF/W P S B T
From Woods, 1906, pi. 44-, fig. la
160.0 57.0 26.5 22 11 .... 33
125.0 51.5 26.0 18 13 .... 31
100.0 50.0 28.5 16 14 .... 30
75.0 48.0 30.0 17 12 .... 29
50.0 46.0 31.0
From Spath, 1921b, pi.9, fig.2
300.0 51.5 29.0 39 39
250.0 54.0 27.0 37 37
200.0 54.0 28.5 32 .... .... 32
150.0 53.5 29.0 28 .... 1 30
100.0 49.5 33.5 20 .... 3 26
50.0 53.0 35.0
WSA-92
215.0 53.5 26.0 21.0 1.24 32 5 .... 37
200.0 52.0 25.0 20.5 1.22 28 5 .... 33
150.0 52.5 27.0 22.5 1.20 22 5 .... 27
125.0 51.0 25.5 23.0 1.11 15 .... 4 23
100.0 52.0 28.0 14 .... 5 24
75.0 46.0 32.0 11 .... 7 25
50.0 46.0 37.0 12 .... 6 24
30.0 47.0 33.5 - 19 19
20.0 52.5 42.5 18 18
Remarks. —This species is not being de-
scribed in this work, nor do Iknow of any
examples of Texanites stangeri stangeri
(Baily) from the Gulf Coast, only the ques-
tionable form from the Aqua Fria Quad-
rangle discussed previously. For compara-
tive purposes WSA-92 is illustrated. I
Upper Cretaceous Ammonites from the Gulf Coast of the United States 89
would like to emphasize the variation in
type of ribbing from single and primary to
primary and intercalated to primary and
bifurcating. There is great variation from
one specimen to the next, and from one
ontogenetic stage to the next on the same
individual.
Horizon and locality.—WSA—92 is
Lower Santonian, from the Umkwelane
River, Natal.
TEXANITES SHILOENSIS, n. sp.
PI. 46, figs. 1-4; pi.54, figs. 4-7; pi.70,
figs. 5, 6, 8; text fig. 24d
=Texanites internodosus Young and Marks
1952, pp. 477, 478, 480, 482, 483, 485 (not T.
internodosus Renz in Young and Marks, 1952,
pi.1, fig. 4)
Holotype.-—UT-1986, from the Dessau
limestone, Brushy Creek, 2 miles south of
Hutto, Williamson County, Texas, up-
stream from the Shilo schoolhouse.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, widely
subangustumbilicate to narrowly sublatum-
bilicate (U from 30.0 to 42.0), carinati-
tabulate, whorl section higher than wide
(HF/W from 1.28 to1.51) increasing with
size. The greatest costal and intercostal
widths both remain at the lateral (second)
tubercle throughout the ontogeny, result-
ing in arched flanks and a suboval whorl
section.
Costation is moderate to dense, and
variable, ranging from 24 to 45 or more
ribs per volution, but varying only by 8
or 10 ribs at any one diameter. Intercostae
are from % to % the width of the costae
at diameters greater than 70 mm. Costae
areprosiradiate, more strongly so when pre-
ceded by intercalations orbifurcations. In-
tercalations are many from diameters of
70 to 150 mm., and one-half of the costae
or more may be intercalated at these di-
ameters. However, at diameters of 40 mm.
and less there are only 7 to 8 intercalations
per volution, and beyond a 200 mm. di-
ameter there may or may not be intercala-
tions, but usually not more than 6 per
volution.
The pentatuberculate stage is persistent
at all stages beyond the 40 mm. diameter,
but there is a smooth stage which persists
to about a 9 mm. diameter. The umbilical
tubercle appears at about a diameter of 14
mm., and the first half of the flank is
smooth preceding the 14 mm. diameter,
the umbical tubercles and entire costae ap-
pearing at the same diameter. The external
(fifth), marginal, and submarginal tu-
bercles are present preceding the 20 mm.
diameter, and the costae are present on the
outer half of the flank preceding the 14
mm. diameter, and presumably the three
outer tubercles are present at this diameter
also, but this part of the conch has not
been seen at the 14 mm. diameter. The
lateral (second) tubercle appears at about
the 35 mm. diameter on the juvenile speci-
men studied. Preservation of juvenile
specimens was not good enough to study
the variation of the very early whorls;how-
ever, enough was observed to indicate ap-
proximately the size of the conch at which
tubercles and costae appear. Umbilical
tubercles are bullate at the earliest diam-
eters, the lateral and submarginal are no-
date, and the marginal and external are
clavate. At greater diameters the umbilical
tubercles remain bullate, the lateral become
slightly bullate, the submarginal are no-
date, bullate, or clavate, and the marginal
and external remain clavate, although the
marginal tubercles are not strongly clavate.
Although persistent throughout the on-
togeny, the lateral, submarginal and mar-
ginal tubercles are very weak beyond the
100 mm. diameter.
Overlap is to just dorsad of the submar-
ginal tubercle at diameters of less than 200
mm. At greater diameters the submarginal
tubercle is visible.
UT-25 and UT-1696 are septate
throughout, as are all of the many frag-
ments, but on UT—l9B6 septation ceases at
the 306 mm. diameter. Beyond this about
100° of the body chamber, a littleless than
% of a volution, ispreserved. No more can
be said about the size of the species, but
this part of the body chamber of UT-1986
does not have the gerontic ribbing of most
texanitine adult body chambers.
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Measurements of several individuals are
as follows:
D U HF W HF/W P S B T
UT-1986 (holotype)
375.0 41.5 37 1 .... 38
275.0 40.0 32.0 31 31
UT-1696
200.0 32.5 37.0 24.5 1.51 32 6 .... 38
150.0 35.0 41.0 27.5 1.49
120.0 30 11 .... 41
100.0 40.0 42.0 31.0 1.35
UT-15
100.0 30.0 42.0 31.0 1.35 22 27 .... 49
75.0 30.5 43.5 32.0 1.36
60.0 33.5 45.0 32.0 1.40
UT-25
40.0 37.5 38.5 27.5 1.40 29 8 .... 37
30.0 35.0 38.5 30.0 1.28 22 7 .... 29
20.0 35.0 45.0 30.0 1.50
WSA-18
200.0 38.0 37.5 27 27
WSA-31
390.0 42.0 32.5 31 31
300.0 40.0 37.5 27 27
200.0 35.5 38.5 24 24
Remarks. —A great many individuals of
Texanites shiloensis, n. sp., are in the col-
lections, but most are poorly preserved, or
are distorted by sedimentary processes, so
that measurements are difficult to obtain
and cannot be trusted. This species has
more intercalations than most species of
Texanites, and in this feature differs from
T.quinquenodosus (Redtenbacher) ,which
itotherwise resembles incostation. Also T.
shiloensis, n. sp., is more involute than T.
quinquenodosus, and in T. shiloensis the
umbilical tubercle hangs over the umbilical
wall, as in many later species of Submor-
toniceras. Actually this species isplaced in
Texanites rather than in Submortoniceras
because of the pentatuberculate condition
and the arched flanks. T. shiloensis is more
involute than most species of Texanites and
in this way is also transitional to species of
Submortoniceras, particularly those species
closely related to S. tenuicostulatum Col-
lignon (1948). These species related to S.
tenuicostulatum have flat flanks and de-
velop the typical whorl section of submor-
tonicerines; they also develop more fully
the bifurcations and the intercalations.
The more flat sided, densely costate in-
dividuals of the T. shiloensis "biospecies"
could be considered tobe the lowest occur-
rence of the S. tequesquitense, n. sp.,
chronospecies, if such terms were being
used. In other words Texanites shiloensis
in the basal Dessau limestone seems to
grade upward into Submortoniceras
tequesquitense in the middle and upper
Dessau limestone. Already in Texanites
shiloensis there appear forms that could be
placed in Submortoniceras tequesquitense
on morphology alone, although they are no
more than the flat-flanked, more densi-
costate forms of T. shiloensis. However,
higher in the Dessau limestone, when the
gradation to Submortoniceras tequesqui-
tense is complete, there are none of the
arched-flank, more sparsicostate forms
that would normally be assigned to T.
shiloensis. In The University of Texas col-
lections there are about 14 good specimens
besides those for which measurements are
given.
Horizon and localities.- —Texanites shilo-
ensis, n. sp., occurs inthe lowerpart of the
Dessau limestone. It is known from Wil-
liamson, Hays, Travis, and Kinney Coun-
ties, Texas, in this formation. Itis the most
abundant ammonite in the Austin group in
Central Texas. Additional individuals are
known from the San Carlos formation, Pre-
sidio County, and from Arroyo Tecolote,
Coahuila. In the U. S. National Museum
Texanites shiloensis is in the following col-
lections: U. S. G. S. Mesozoic locality 282,
being part of the 1882 collection of L. C.
Johnson, from Lowndes County, Missis-
sippi; U.S. G. S. Mesozoic locality 6925,
on the Tombigbee River, from the bluff be-
low Aberdeen, Mississippi ;and U.S. G. S.
Mesozoic localities 8230 and 10852,
Tequesquite Creek, Kinney County, Texas.
TEXANITES LONSDALEI, n. sp.
PI. 34, fig. 1; pi. 51, figs. 3-7; pi. 58, figs. 5, 6;
text figs. 22ad
=Texanites cf. soutoni (Baily) in Collignon,
1948, p. 78, pi.9 (3), figs.I,la
Holotype.—UT-30474, from the Dessau
chalk, Kitchens Ranch, south of Austin,
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Travis County, Texas; collector, M. R.
Kitchens.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, widely
subangustumbilicate to narrowly sub-
latumbilicate, carinate; whorl section
higher than wide, HF/W ranging from 1.5
to 2.0. The higher figures may result from
compaction of sediments, Collignon
[(1948), pi. 9 (3), figs. 1, la],giving an
HF/W of only 1.23 at the 100 mm. diam-
eter. The greatest intercostal width up to
a diameter of approximately 200 mm.is at
the lateral (second) tubercle, migrating
ventrad to the mid flank tubercle until it
disappears at about a 350 mm. diameter,
after which itisat the submarginal (third)
tubercle. Costation is moderate, increasing
from 27 more or less ribs at the 100 mm.
diameter to 30 more or less ribs at the 370
mm. diameter. Most ribs are low, evenly
rounded in transverse section, slightly pro-
siradiate, slightly concave. Up to about a
75 mm. diameter the intercostae are to
% the width of the costae, but beyond
the 75 mm. diameter the intercostae are
about equal in width to the costae, and on
the last whorl even become wider than the
costate.
From the earliest observable diameter
(about 30 mm.) there are 5 tubercles,
which remain consistent in shape and
spacing through most of the ontogeny. The
external (fifth) tubercle is strongly clav-
ate, the marginal (fourth) and submar-
ginal (third) are clavate, the submarginal
only slightly so, the lateral (second)
tubercle is nodate, and the umbilical
tubercle is bullate. Up to about a 50 mm.
diameter the submarginal tubercle is
weakly developed, but after that diameter
all tubercles are about equal and promi-
nent until about a diameter of 350 mm.
where the lateral (second) tubercle is
effaced and remains absent for the re-
mainder of the conch.
Overlap covers the marginal tubercle at
diameters of less than 35 mm. At greater
diameters overlap is exactly to the sub-
marginal tubercle. The mold is septate to
350 mm. diameter, but only a fragment of
the body chamber is present. It should be
pointed out that the lateral tubercle is
effaced only on the body chamber, not on
the phragmacone. Although this was a
large conch, there is no crowding of the
last septa to indicate maturity, only' the
effacement of the lateral tubercle.
Measurements of UT-30474 are as fol-
lows:
D U HF W HF/W P S B T
370.0 35.0 35.0 20.0 1.75 28 .... 1 30
300.0 41.5 39.5 19.5 2.01 27 .... 1 29
250.0 34.0 43.5 20.5 2.06 27 .... 1 29
175.0 33.5 40.5 23.5 1.70 24 .... 2 28
125.0 32.0 37.5 25.0 1.50 20 .... 3 26
100.0 34.5 37.0 20.0 1.85 '19 .... 4 27
Remarks. —Texanites lonsdalei, n. sp.,
looks much like T. sp. afL soutoni Collig-
non, except that Collignon's specimen does
not have as high a whorl as UT-30474,
but the Texas specimen may be crushed.
Although Collignon (1948) interpreted
"Ammonites" soutoni Baily as a Texan-
ites, Iam inclined to agree with Spath
(1953) that Baily's species is a Sub-
mortoniceras because of its general simi-
larity to a species with whichIam familiar,
S. candelariae, n. sp., except that 5. can-
delariae has less robust ornamentation on
the phragmacone. Collignon's specimen
(1948, pi.9(3), figs. 1,1a) does not belong
to Baily's species and is a Texanites; the
rib morphology compares very favorably
with the specimen here described as T.
lonsdalei.
Iam not entirely satisfied with the taxo-
nomic structure of T. lonsdalei, n. sp.
There are only one specimen and one
questionable specimen of T. lonsdalei
known to me. Seven individuals of T.
roemeri (Yabe and Shimizu) are known
to me, but one of these only by Lasswitz's
(1904) illustration. T.roemeri (Yabe and
Shimizu) differs from T. lonsdalei in the
development of its extremely broad ribs
in the adults. In addition T. lonsdalei has
a much greater spacing between the ex-
ternal (texanitine) clavae and the mar-
ginal clavae. The sutures of "Mortonic-
eras" soutoni (Woods, 1906, non Baily),.
T. lonsdalei, and T. roemeri are markably
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similar, the greatest difference being the
length of minor elements in T. roemeri,
probably the result of better preservation
of the steinkern. Lasswitz's pi. 7, fig. 2b
(1904) ismisleading, because ithas been
drawn from the illustration instead of the
fossil. Consequently the ventral half of
the first lateral saddle is fore-shortened
because of faulty perspective, and if
drawn properly, would be wider than
the dorsal half. The similarity of these
sutures may indicate that Woods's speci-
men, T. lonsdalei, and T. roemeri are
all closely 1related and also close to the Sub-
morloniceras-T exanites taxonomic bound-
ary, for the suture of Submortoniceras
soutoni (Baily) is not greatly different
from the above three species. Texanites
lonsdalei and probably T. roemeri are
lowest Campanian. Icannot satisfy myself,
from the literature, as to the age of S.
soutoni (Baily), but it appears to be
higher in the Lower Campanian.
Horizon and localities. —Texanites lons-
dalei, n. sp., was collected by Malcom
Kitchens on the Kitchens Ranch south of
Austin. It is from the Dessau limestone,
about 1mile east of the San Antonio High-
way (81), Travis County, Texas. There is
a similar specimen in the U. S. National
Museum, in the Johnson collection, Lown-
des County, Mississippi, U.S. G. S. Meso-
zoic locality282.
TEXANITES, sp. indet., monstrosity
PL 50, figs. 1-5
Remarks. —UT-108 is illustrated only
because it is interpreted as a monstrosity.
From associated forms it appears to be a
juvenile Texanites, but no adult species of
Texanites have been obtained from this
level which can be identified with it.Itis
very similar to Texanites texanus (Gros-
souvre, non Romer) (Grossouvre's 1894
pi. 16, figs. 2, 3ab, 4ab), which Collignon
(1948) refers to Texanites texanus (Ro-
mer) var. gallica Collignon. The indi-
vidual illustrated in the present work ap-
pears, however, to be associated with
lowermost Campanian fossils. It is illus-
trated because, although the right side has
the normal 5 tubercles of a true texanitine,
the left side possesses only 4 tubercles, and
the keel is correspondingly displaced to
the left. This individual isprobably a true
monstrosity.
Horizon and locality.—Dessau forma-
tion, about 50 feet above the base, Brushy
Creek, Williamson County, zone of Sub-
mortoniceras tequesquitense.
Genus REGINAITES Reyment, 1957
REGINAITES DURHAMI, n. sp.
PL 39, fig. 2; pi. 49, figs. 1, 2, 4; text figs. 22bc
Holotype.—WSA-221, from bed / of
Durham's (MS) section on Tequesquite
Creek, from 14% feet above the base of
the Pycnodonte aucella bed, 100 yards
below U. S. Highway 90, Tequesquite
Creek, Kinney County, Texas. Collected by
C. 0. Durham.
Specific characters. —Polygyral, con-
centrumbilicate, subgradumbilicate, wide-
ly sublatumbilicate to narrowly latum-
bilicate (U from 49.5 to 55.0) ,tricarinate.
The whorl section is higher than wide
(HF/W from 1.05 to 1.25, with the higher
figures representing greater diameters) .
The costal section is roughly rectangular,
the intercostal section more oval. The
greatest costal width is at the umbilical
tubercle and the greatest intercostal width
is just dorsad of mid flank at the 100 mm.
diameter, migrating tomid flank at greater
diameters.
Costation is moderately strong and
moderate in density at diameters of 150
mm. and less, but at greater diameters,
although remaining of moderate density,
the costae become very weak. Costae are
slightly prosiradiate and slightly concave,
becoming markedly prosiradiate and con-
cave on the last % of the body chamber.
The costae are single and primary prior to
the 150 mm. diameter and beyond the 75
mm. diameter, and about 27 per whorl on
the holotype. Beyond the 150 mm. di-
ameter there are about 25 primary costae
per volution and in addition there may be
from 2 to 4 intercalated costae per volu-
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tion; all costae terminate with the mar-
ginal tubercle.
Tuberculation consists of four (numbers
1, 2, 3, and 4 of the Collignon classifica-
tion) tubercles, the umbilical, flank, and
submarginal being nodate, the marginal
being clavate. The flank tubercle is weaker
than the others, although prominent. All
four tubercles are prominent prior to di-
ameters of 150 mm., but beyond that
diameter the umbilical, lateral, and sub-
marginal tubercles become weaker, and by
the 190 mm. diameter the lateral tubercle
has disappeared. The marginal clavae re-
main strong until about a 200 mm. di-
ameter after which they also become weak,
but only the lateral is lost entirely. The
peroniceratine tricarinate venter is re-
tained to< the end of the conch, but in the
earlier whorls is undulating, indicating the
presence of long texanitine clavae.
Overlap does not cover the marginal
tubercle. On the holotype the maximum
preserved diameter is a little more than
250 mm., and this is very near the orad
end of the body chamber. The apertural
margin is not preserved and a suture could
not be recovered.
Measurements of the holotype (WSA—
221) are as follows:
D U HF W HF/W P S B T
250.0 52.0 25.0 20.0 1.25 25 4 .... 29
190.0 49.5 25,5 20.5 1.24 25 2 .... 27
150.0 51.0 26.5 24.5 1.08 27 27
100.0 55.0 32.0 29.0 1.10
Remarks. —The holotype, and one other
individual, too badly preserved to add any
information to the above description, are
the onlyindividuals of Reginaites durhami,
n. sp., known. Were itnot for the unusual
position, taxonomically, of these fossils it
is doubtful if they would be described.
When Ifirst studied the specimen (WSA-
221) Ithought that Ihad the connection
between Reginaites leei (Reeside, 1927a)
and Texanites stangeri (Baily), and the
overall morphology, except for the tricari-
nate venter of R. durhami, is remarkably
like that of T. stangeri. However, Texanites
stangeri occurs at a lower horizon than the
Lower Campanian horizon of Reginaites
leei, and the lowest Campanian of R. dur-
hami. Furthermore, Woods (1906) points
to the Peroniceras-like young of Texanites
stangeri, whereas the cycle is just reversed
inR.durhami, with the Texanites stangeri-
like young and the Peroniceras-like adult.
For this reason Iam putting Reginaites
Reyment, 1957, in the Texanitinae as part
of a Texanites lineage. Whether this is a
correct interpretation of Reyment's genus
Reginaites Iam not certain. Reyment
(1957) placed Peroniceras leei in Regi-
naites, and Reginaites leei is a Lower Cam-
panian fossil,occurring withEutrephoceras
alcesence Reeside, Baculites ovatus Say, B.
ovatus haresi Reeside, Scaphites hippoc-
repis crassus Reeside, S. leei Reeside, Pla-
centicerus meeki Bohm, P. planum Hyatt,
Stantonoceras guadalupae (Romer), S.
newberryi (Hyatt), S. sancarlosense
(Hyatt), 5. sancarlosense pseudosyrtale
(Hyatt), and Texanites omeraensis (Ree-
side) .This iscertainly a Lower Campanian
fauna, and can be duplicated in the San
Carlos area, except Pseudoschloenbachia
chispaensis Adkins willbe added and Tex-
anites omeraensis (Reeside) and Re ginates
leei (Reeside) will be missing. In other
words the assemblage collected by Lee from
the Omera Mine, New Mexico, and de-
scribed by Reeside (1927a) isa natural as-
semblage. Many of the above species also
occur in the Dessau limestone from which
R.durhami was collected, but theyhave not
been collected from the same bed and lo-
cality as R. durhami. Reginaites durhami
differs from R. leei (Reeside) and R.
quadrituberculatum Reyment in the pres-
ence of texanitine tuberculation inthe juve-
nile whorls. Just to emphasize that the re-
turn to a peronicerine venter is not so un-
usual, Submortoniceras mariscalense, n.
sp., (pi. 60, figs, 1, 4-6) is also tricarinate,
but in an entirely different lineage from
Reginaites.
Horizon and locality.—The only horizon
and locality are those for the holotype :base
of Lower Campanian.
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Genus BEVAHITES Collignon, 1948
BEVAHITES BEVAHENSIS Collingnon, 1948
PI. 53, figs. 1-7; text figs. 15c, 21d, 27b
—Mortoniceras sp. Adkins, 1928, pi. 34, fig. 1
—Bevahites bevahensis Collignon, 1948, pi. 11
(5), figs. 3, 3ab, fasc. 13, pp. 84-85 (39-40)
=Texanites densinodosus Young and Marks,
1952, pp. 480, 482, 483, only, not Young and
Marks, 1952, pi. 1, fig.1
Holotype.—Presumably the individual
represented by figures 3, 3ab of pi. 11 (5)
in Collignon (1948) ;Upper Santonian or
basal Campanian.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, narrowly
sublatumbilicate to just within the upper-
most range of subangustumbilicate (U
from 32.0 to 46.5, the larger figures being
slightly increased by flattening by sedimen-
tary load), carinatisubtabulate. The whorl
section is higher than wide, HF/W increas-
ing with age (HF/W from 0.87 to 1.53).
The intercostal section is quadrate at
younger diameters, becoming ovoid at
greater diameters, the greatest intercostal
width ranging from just dorsad of the lat-
eral tubercle to the lateral tubercle at diam-
eters of 100 mm. or less, migrating to mid
flank between the lateral and submarginal
tubercles at the 200 mm. diameter. The
greatest costal width is at the lateral tuber-
cle throughout the ontogeny.
Costation is moderate, becoming dense
only at the greatest diameters. There are
24 to 26 ribs per volution at diameters of
less than 75 mm. At diameters of from 75
to 150 mm. there are 28 to 34 costae, and
at greater diameters from 31 to 37 costae.
There are usually 1or 2 pairs of bifurcat-
ing costae per volution at all diameters.
Costae are rectiradiate to a 125 or150 mm.
diameter after which they may be recti-
radiate if apicad of a bifurcation and pro-
siradiate if orad of a bifurcation. Costae
are wider than intercostae preceding a di-
ameter of about 100 mm., after which
costae and intercostae are about the same
width. Costae widen somewhat ventrad, as
do the intercostae.
The pentatuberculate stage is complete
at a diameter of 30 to 38 mm., the lateral
tubercle appearing at about the 20 mm.
diameter on BEG-20281 and prior to the
22 mm. diameter on UT-30511. On UT-
30511 the submarginal tubercle splits off
from the marginal at about a 33 mm. di-
ameter and at about the 27 mm. diameter
on BEG-20281. This is a definite bevahi-
tine derivation, and the marginal and sub-
marginal tubercles then remain close to-
gether on a raised swelling to diameters of
100 mm. or more, and still remain close
together without the raised swelling to di-
ameters of 200 mm.or more.
The umbilical and lateral tubercles are
nodate at earlier diameters, both becoming
bullate at about the 150 mm.diameter. The
submarginal tubercle varies considerably,
being clavate shortly after appearance, then
being nodate to diameters of between 50
and 100 mm., becoming slightly clavate
for y± or l/r> volution before becoming no-
date on or near the body chamber. The
marginal and external tubercles are clavate,
the external clavae being especially long
throughout the ontogeny.
Those individuals with wider umbilici
overlap to the marginal clavae, and those
individuals or stages with narrower um-
bilici overlap to partially cover the mar-
ginal clavae. Parts of UT-201 appear tobe
body chamber, but the exact position at
which septation ceases cannot be deter-
mined. Aperture and suture have not yet
been recovered.
Measurements of several individuals are
as follows:
D U HF W HF/W P S B T
BEG-20281
60.0 43.5 34.0 31.0 1.10 26 26
40.0 41.5 32.5 35.0 0.93 24 24
30.0 46.5 33.5 38.5 0.87 20 20
UT-201
'225.0 46.0 36.5 32 .... 1 34
200.0 46.5 30.0 31 .... 1 33
175.0 45.0 31.5 29 .... 1 31
150.0 40.5 30.0 29 .... 1 31
125.0 41.5 31.0 '29 .... 1 31
100.0 44.0 33.0 28 .... 1 30
75.0 38.5 32.0 29 ... 2 33
50.0 44.0 40.0
UT-30511
220.0 38.0 33.0 21.5 1.53 33 .... 2 37
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D U HF W HF/W P S B T
150.0 39.0 33.5 24.5 1.37 30 „.. 2 34
105.0 34.6 33.0 26.5 1.25 25 .... 2 29
75.0 35.0 37.5 24 .... 2 28
50.0 32.0 33.0
Remarks. —Bevahites bevahensis Collig-
non is a fairly distinctive group. The en-
tire group differs from Texanites in the
obvious derivation of the bevahitine sub-
marginal and marginal tubercles. This
species belongs to the transitional group of
Collignon (1948 ),group of Bevahites beva-
hensis, which Collignon considers, with
some doubt, to be Upper Santonian.
The Texas individuals differ little from
Collignon's (1948) illustrated forms, hav-
ing the same range in HF/W, and U, at
comparable diameters. The external tuber-
cles may be a little longer in the Texas
forms than on Collignon's individual, and
there are one or two less bifurcations per
volution on the Texas individuals. The ap-
pearance, arrangement, and derivation of
the different tubercles in the early whorls
seem to agree well with Collignon's form.
The greatest drawback inmaking the Texas
and Madagascar forms conspecific is that
Collignon had no complete individuals, and
none even of the magnitude of UT-30511,
UT-201, or the individual illustrated by
Adkins (1928, fig. 1, pi. 34), the latter
being over 300 mm. in diameter. This re-
sults in a comparison of the juvenile stages
only, never a completely satisfactory pro-
cedure. The tubercles on the Madagascar
forms are a littlesharper than on the Texas
forms, but they are probably not eroded as
much. The flanks of the Texas forms ap-
pear to be as flat as on the Madagascar in-
dividual; Collignon (1948) emphasizes
this feature. The importance of the beva-
hitine stage of tubercle derivation is still
uncertain, since itmay be found on some
species, sometimes transient, often more
enduring, of Delawarella and Submorton-
iceras. On species of these genera the beva-
hitine derivation has not been observed,
the marginal and submarginal tubercles
arising independently, but they are fre-
quently much closer together than are any
other pair of tubercles.
In addition to the 3 individuals for
which measurements are given above, the
following incomplete individuals can be
assigned toBevahites bevahensis Collignon:
UT-1608, and questionably assigned are
UT-29 and UT-30695. Specimens in the
U. S. National Museum from U. S. G. S.
Mesozoic localities 282, 7599, and 10852
can also be assigned to B. bevahensis Col-
lignon. UT-23 is an individual from a
higher horizon, but stillbelow the zone of
Delawarella delawarensis, which seems to
be intermediate between B.bevahensis and
the finer-ribbed individuals of D. dela-
warensis; this individual is a juvenile and
definite assignment must be reserved.
Lasswitz's illustration of "Schloenbach-
ia" quinquenodosa var. minuia (1904, pi.
8, fig.4) shows a bevahitine tubercle to a
diameter of almost 100 mm. Having had
the opportunity to compare casts withother
of Lasswitz's illustrations,Ihad originally
assumed the drawing to be faulty. How-
ever, the bevahitine tubercle isnot common
in Texas ammonites, and it is difficult to
understand where the artist would get the
idea to produce such a faulty drawing.
Lasswitz's drawing may be correct in the
bevahitine tubercles and the ribs and other
tubercles poorly illustrated. Lasswitz's
(1904, pi. 8, fig. 4) is most likely a Beva-
hites bevahensis, but neither specimen nor
casts are extant. Adkins (labels in the Bu-
reau of Economic Geology collection) had
identified specimens which Ihave here re-
ferred to B. bevahensis Collignon as "Tex-
anites minutus (Lasswitz)." Whether he
had seen the holotype, or was making his
identification by comparing with Lass-
witz's illustration Ido not know. Because
the holotype of Texanites minutus is lost
and there are no casts extant, and because
Lasswitz's illustrations are often faulty,
Ihave used Collignon's name B. beva-
hensis.
Horizon and localities. —Bevahites beva-
hensis, in the Gulf Coast, occurs con-
centrated in the base of the Dessau chalk
on Brushy Creek, southern Williamson
County, where it occurs with Texanites
shiloensis, n. sp. Itis also known from the
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base of the Dessau chalk at South Dorr's
Creek, Bell County, Walnut Creek, Travis
County, and Tequesquite Creek, Kinney
County, Texas. Specimens in the U. S.
National Museum may be found in collec-
tions from U.S. G. S. Mesozoic localities
10852 (Tequesquite Creek), 7599 (Wal-
nut Creek), and 282 (the L. C. Johnson
collection from Lowndes County, Missis-
sippi). Rarely individuals may be found
as high as 60 feet into the Dessau chalk,
where they are associated withSubmorton-
iceras tequesquitense, n. sp., and are ap-
parently Lower Campanian. The basal Des-
sau chalk Iam calling Upper Santonian.
BEVAHITES COSTATUS Collignon, 1948,
subsp. COAHUILAENSIS, n. subsp.
PI. 47, figs. 1-4; pi.71, fig.5; text fig. 34b
Holotype.— BEG-20288, from the Ex-
ogyra tigrina zone, Lower Campanian,
Arroyo Tecolote, near Jimenez, Coahuila,
Mexico.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, nar-
rowly sublatumbilicate, arched intercostal-
ly, carinate. The whorl section is higher
than wide at all observable diameters,
HF/W from 1.20 to 1.35. The greatest
intercostal width is at the lateral tubercle.
The intercostal section is subcircular at a
diameter of 50 mm., becoming oval and
higher withincrease insize.
Costation is moderate to dense, there
being in the neighborhood of 28 primary
costae at the diameter of 75 mm., decreas-
ing to 23 primary costae at a diameter of
150 mm. However, costation increases,
there being only about 3 intercalations at
the earlier diameter (75 mm.), and the
number of intercalations increases to 15 or
so inthe adults, resulting ina total increase
in costae of from around 30 per volution
at a diameter of 75 mm. to slightly less
than 40 ribs per volution at the 150 mm.
diameter. Costae are wider than intercos-
tae, but this width difference appears
greatest at earlier diameters.
The earliest tuberculation is obscured as
a result of poor preservation, but at a di-
ameter of 50 mm. the pentatuberculate
stage shows a definite bevahitine relation-
ship of the third and fourth tubercles on
a raised platform on the rib, and close to-
gether. This bevahitine condition persists
beyond the 100 mm. diameter and is
faintly present even at the 150 mm. diam-
eter. The umbilical tubercle is nodate to
slightly bullate throughout, and the lateral
tubercle is nodate in the early whorls, up
to the 40 mm. diameter, becoming slightly
bullate beyond that diameter. The mar-
ginal and submarginal tubercles are clavate
up to the 75 mm. diameter, the submar-
ginal tubercle becoming nodate as it be-
comes separated from the marginal, the
marginal tubercle remaining clavate
throughout. The external clavae are small,
neat, and evenly spaced. A number of 40
seems topersist for the external clavae per
whorl, whether there are only 32 ribs per
whorl, or 38. The external clavae are a part
of and terminate the ribs, except for the
intercalated ribs; the intercalated exter-
nal clavae have very short ribs interca-
lated ventrad of the marginal row of tu-
bercles.
Overlap is to just ventrad of the mar-
ginal row of tubercles, the marginal tuber-
cles being visible on the inner whorls.
BEG—2O2BB is septate throughout; aper-
ture and suture are irrecoverable.
Measurements are as follows:
D U HF W HF/W P S B T
BEG-20288
147.0 36.5 37.5 25.5 1.36 23 15± .... 38±
100.0 35.5
75,0 36.0 32.0 26.5 1.25 28 3± .... 31
50.0 41.0 36.0
Remarks. —Bevahites costatus Collignon
(1948) belongs to the species group of
B. subquadratus Collignon, containing B.
subquadratus, B. romani Collignon, B. bi-
dichotomous Collignon, and B. costatus.
Of the latter species Collignon (1948)
described the mutations (in the sense of
Waagen, not DeVries) costatus, s.s., cras-
sicostata, rarecostata, costulata and inor-
nata. The Coahuila form whichIhave de-
scribed as a subspecies so that the name
may be valid, differs from Bevahites costa-
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tus costatus in no greater or different de-
gree than do Collignon's "mutations."
Bevahites costatus coahuilaensis, n.
subsp., differs from B. costatus costatus in
the slighter whorl height and greater um-
bilicaldiameter, the total variation of both
being well within the variation of most
texanitine species. There are a few more
intercalated ribs in B. costatus coahuilaen-
sis than in B. costatus costatus, but not as
many as inB. costatus costulata, the latter
having more sinuous and a greater number
of costae. The ornamentation of B. costatus
inornata is reduced more than in the sub-
species bearing other names. B. costatus
coahuilaensis does not have the coarser
costae of B. costatus crassicostata, and
most closely corresponds to Collignon's
(1948) B. costatus rarecostata, with which
it agrees in nearly all respects except B.
costatus rarecostata has a few bifurcations
at the umbilical tubercle which are absent
in B. costatus coahuilaensis, n. subsp.
There are a number of individuals from
the lower Burditt marl in the Pilot Knob
area of Travis County which are too poorly
preserved to be identifiable, even to genus.
They have the general form of Bevahites
costatus, s. 1. They also have the general
form of Menabites belli, n. sp., which oc-
curs with them. Supposedly these poorly
preserved individuals are M.belli.
Below this group of fossils, in the upper
Dessau formation of the same area, between
the Gryphaea aucella beds and the Exogyra
laeviuscula—E . tigrina epibole (luma-
chelle), occurs another bunch of similarly
shaped texanitines. Allof these, so far, are
so poorly preserved as to be also generi-
cally unidentifiable; whether they belong
to Memabites belli, n. sp., or Bevahites
costatus cannot be determined.
Carbonate rock internal molds of fos-
sils are usually poorly preserved. The fos-
sils in the Pilot Knob area, Dessau and
Burditt formations, are more poorly pre-
served than most because the carbonate
rocks are arenites and contain a high per-
centage of fragments of altered pyroclas-
tic rocks now approaching a nontronite
clay in composition (Weiss and Clabaugh,
1955). This results in unusually rapid
weathering of the carbonate steinkerns of
this area.
Horizon and locality. —The individual
of Bevahites costatus coahuilaensis, n,
subsp., BEG-20288, is in a small collection
labeled Austin chalk, Arroyo Tecolote, near
Jimenez, Coahuila, probably collected by
C. L. Baker or W. S. Adkins. Itis associ-
ated with Exogyra tigrina Stephenson,
Eupachy -discus jimenezi (Renz), and a
species of Inoceramus. This would appear
to be equivalent to the top of the Dessau
chalk.
Genus SUBMORTONICERAS Spath, 1921
SUBMORTONICERAS TEQUESQUITENSE, n. sp.
PI. 28, fig. 1; pi. 42, figs. 1, 2; pi. 44, figs. 4, 5;
pi. 51, figs. 1, 2; pi. 52, figs. 1-4; pi. 57, fig. 4;
pi. 70, fig. 1;text figs. 12b, 28b
liolotype.—BEG-34742, from down-
stream from the concrete spillway of the
new (1932) Del Rio-Eagle Pass highway
crossing of Tequesquite Creek, Kinney
County, Texas; collector, W. S. Adkins,
June 1932.
Specific characters.- —Oligogyral, con-
centrumbilicate, gradumbilicate, widely
subangustumbilicate tonarrowly sublatum-
bilicate (U from 31.0 to 36.0, the 40.0 fig-
ure probably the result of sediment com-
paction), carinatitabulate, whorl section
higher than wide (HF/W from 1.07 to
1.45), increasing with individual age. The
greatest intercostal width is at the lateral
(second) tubercle at diameters of 60 mm.
and less. At diameters of more than 60 mm.
the greatest intercostal width migrates dor-
sad to almost an umbilical position. Like-
wise the greatest costal diameter is at the
lateral tubercle prior to the 60 mm. diame-
ter and at the umbilical tubercle at larger
diameters.
Costation is dense, costae wider than the
intercostae throughout the known ontog-
eny, there being from 34 to 46 ribs per
volution, of which about 1^ are intercala-
tions; this means a range of 24 to 29 pri-
mary ribs and from 10 to 17 secondary
ribs. Ribs are prosiradiate throughout the
ontogeny, and slightly concave from a di-
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ameter of 20 mm. to a diameter of 40 mm.
The umbilical and lateral tubercles ap-
pear simultaneously at about a diameter of
20 mm. The submarginal, marginal, and
external tubercles are all present at the
15 mm. diameter, and apparently all tuber-
cles arise independently, although conchs
of less than 15 mm. diameter were not
observed. Umbilical tubercles are bullate;
all other tubercles are clavate, the marginal
and external tubercles being more strongly
clavate than the lateral and submarginal.
At diameters of 100 mm. or more there is
a tendency for the lateral (second) and
submarginal (third) tubercles to be ef-
faced, leaving tubercles 1, 4, and 5 only
prominent at all advanced diameters.
Overlap is to the submarginal tubercle
and all individuals are septate throughout.
The suture isnot greatly diverticulate, the
ventral lobe is very long, with a short and
shallow saddle.
Measurements are as follows (figures
marked withan asterisk are inmm.) :
D U HF W HF/W P S B T
UT-1600
75.0 32.5 40.0 27.5 1.45 24 14 .... 38
60.0 32.0 41.5 30.0 1.38 26 11 .... 37
40.0 36.0 39.0 34.0 1.15
30.0 35.0 40.0 33.5 1.19
20.0 40.0 37.5 35.0 1.07
UT-1367
30.0* 21.0* 1.43
.... 25.5* 18.5* 1.38
BEG-34743
75.0 34.0 39.0 26.5 1.47 24 10 .... 34
60.0 36.0 41.5 30.0 1.38
50.0 36.0 42.0 27.0 1.55
40.0 39.0 40.0 31.5 1.27
BEG-34742 (holotype)
119.0 33.0 35.0 30.5 1.15 29 17 .... 46
100.0 35.0 40.0 32.5 1.23 28 11 .... 39
75.0 35.5 39.5 30.5 1.29 26 12 .... 38
60.0 31.5 37.5 31.5 1.19 25 10 .... 35
Remarks.— Submortoniceras tequesqui-
tense, n. sp., could be derived by caeno-
genesis from some texanitid like Texanites
shiloensis, n. sp. In the Dessau chalk, for
example, Texanites shiloensis occurs in
numbers at the base, and Submortoniceras
tequesquitense occurs in numbers higher
up in the formation. The two species over-
lap in the middle, and although few texani-
tids are collected from the middle Dessau
because of the extensive Pycnodonte au-
cella beds, there appears to be a rather
complete gradation from one species to the
other in these middle beds. T. shiloensis
has not been found in the upper Dessau,
above the "Gryphaea" beds, and S. teques-
quitense only rarely below the "Gryphaea"
beds.
Submortoniceras tequesquitense has
many more intercalated costae than does
S. vanuxemi (Morton), but is similar to
Morton's species in the effacement or tend-
ency toward effacement of the second and
third tubercles. The tubercles inS. teques-
quitense are more prominent than they are
in 5. tenuicostulatum Collignon, and
5. tenuicostulatum has more intercalations
at the % distance on the flank, than do
most individuals of S. tequesquitense. UT-
30568 approaches very closely to S. tenui-
costulatum Collignon.
Horizon and localities. —Submortonic-
eras tequesquitense, n. sp., is known from
the upper Dessau chalk on Tequesquite
Creek (holotype), Kinney County, Texas,
and from the upper and middle Dessau
chalk of Travis and Williamson Counties,
Texas. From the latter two counties there
are fifteen fairly good individuals plus
many fragments. There are a few more in-
dividuals in the Bureau of Economic Geol-
ogy, and there is also a specimen at the
U. S. National Museum from U. S. G. S.
Mesozoic locality 16770 (also Tequesquite
Creek) collected by J. A. Udden.
SUBMORTONICERAS VANUXEMI (Morton, 1830)
PI. 54, fig. 3; pi. 56, fig. 2; pi. 57, fig. 7; pi. 58,
fig. 3; pi.67, fig. 3; pi.69, figs. 1, 2, 6; text figs.
12ce, 26de
=Ammonites vanuxemi Morton, 1830, p. 244, pi.
3, figs. 3, 4; Morton, 1834, pi. 2, figs. 3 and 4;
Whitfield, 1892, pp. '253-254, pi. 42, figs. 1-5;
?Whitfield, 1892, pi. 43, figs. 1, 2; pi. 42, fig.9
=Mortoniceras delawarensis (Morton) pro parte,
in Weller, 1907, pp. 837-839, pi. 104, figs. 1-5
only; in Grabau and Shimer, 1910, p. 226,
lateral view of fig. 1507 only
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?=Mortoniceras delawarense Gardner, 1916, pro
pane, pp. 391-393, pi. 12, fig. 7c; Spath, 1921b,
pi. 23, figs. 4ab
Holotype.—The individual of Morton's
(1830) pi. 3, figs. 3 and 4, is the holotype.
Itisdeposited in the Philadelphia Academy
of Sciences, and plastotypes at least are at
the U.S. National Museum and The Uni-
versity of Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, suban-
gustumbilicate (U from 18 to 32), car-
inatitabulate, with a high whorl section,
height- width ratio ranging from 1.0 in the
juvenile forms at a diameter of 30 mm. or
so to about 1.4 at greater diameters. The
greatest costal width varies from the um-
bilical tubercle to the lateral node. The
greatest intercostal width ranges from um-
bilical (only at greater diameters) to the
position of the lateral tubercles.
Costation consists of moderately dense,
definite costae throughout the known
growth stages, with many intercalations,
occurring at umbilical, lateral, or submar-
ginal positions. Costae are wider than in-
tercostae throughout the conch. AMNH-
8915 has 15 or 16 primary ribs and 13
intercalated ribs at a 50 mm. diameter. At
a diameter of 85 mm. BEG-20441 has
about 19 of each. UT-30478 has about 20
primary and 18 secondary ribs at a diam-
eter of 75 mm.
Tuberculation usually consists of a penta-
tuberculate system from about the 20 mm.
diameter. On BEG-20436 the lateral tuber-
cle appears at a diameter of between 15
and 20 mm. Some variation in the tuber-
culation occurs after the 75 mm. diameter,
on some individuals the submarginal tuber-
cle effacing or disappearing and on other
individuals the lateral tubercle disappear-
ing. The marginal and external tubercles
are always clavate and the former are never
canted at an angle as in the holotype of
Submortoniceras sancarlosense, n. sp. The
submarginal tubercles are either clavate or
nodate, the lateral tubercles are nodate,
and the umbilical tubercles are bullate and
hang over the umbilical wall.
Allindividuals are septate throughout,
and the aperture is unknown. The sutures
are submortonicerine, but closer to the
suture of Texanites than are the sutures of
later species of Submortoniceras.
Measurements of several individuals are
as follows (figures marked by asterisks are
in mm.) :
D U HF W HF/W P S B T
AMNH (Whitfield's 1892, pi. 42, figs. 3-5)
51.5 33.0 39.0 27.5 1.42 16 13 .... 29
30.0 .... 41.5 38.0 1.09 15± .... ? ?
AMNH(large, unillustrated fragment)
35.0* 23.0* 1.52*
60.0 26.0 46.0 33.5 1.38
30.0 26.5 45.0 36.5 1.23
UT-30478
75.0 18.5 36.0 28.5 1.26 20 18 .... 38
BEG-20436
70.0 28.0 43.5 32.0 1.36
50.0 29.0 47.0 35.0 1.34
30.0 30.0 45.0 33.5 1.34 16 16 .... 32
20.0 25.0 42.5 35.0 1.21
15.0 26.5 46.5 40.0 1.16
Remarks. —The largest individual of S.
vanuxemi (Morton) known to me is BEG—
20287, which is stillnormally costate at a
diameter of 145 mm., wellbeyond any sizes
at which S. sancarlo sense, n. sp., and 5.
vandaliaense, n. sp., retain normal costa-
tion. However, the absence of any larger
individuals in the collections leads one to
suspect that perhaps costation is also ef-
faced inthe adults of 5. vanuxemi.
There are two, perhaps three, species of
which the holotype of S. vanuxemi (Mor-
ton) could be the juvenile; these are S.
vanuxemi, S. sancarlosense, n. sp., and
perhaps 5. vandaliaense, n. sp. S. sancarlo-
sense retains normal costation and 5 tuber-
cles to about a diameter of 75 mm.and then
there is a change, eventually leading to a
smooth flanked shell. S. vandaliaense loses
normal costation and tuberculation at even
smaller diameters, diameters so small that
the change should be appearing on indi-
viduals not much larger than the holotype
of S. vanuxemi. The third species retains
normal costation to diameters of at least
150 mm., but may lose either the lateral
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or the submarginal tubercle. Ihave not yet
seen both tubercles affaced on the same
individual. The holotype of 5. vanuxemi
could be the juvenile of any of these three.
Ihave restricted it to the last species be-
cause in the collection studied by Whitfield
(American Museum of Natural History col-
lection 8915) there is a typical S. vanuxemijuvenile (Whitfield, 1892, pi. 42, figs.
3-5) which he illustrated, and two larger
fragments, still normally costate and
nodate, and unillustrated. This indicates, at
least, that the 5. vanuxemi holotype could
have belonged to a larger individual of
similar costation and tuberculation even
at diameters in which the costation and
tuberculation are partially lost in S. san-
carlosense, n. sp., and almost completely
absent inS. vandaliaense, n. sp.
Whitfield also figured as Ammonites
delawarense Morton, a large ammonite
(Whitfield, 1892, pi. 42, fig. 9, and pi. 43,
figs. 1and 2) which is corroded. From the
illustration it could be an S. sancarlo sense,
but because of the large ribs, not present
in5. sancarlosense, Iam questionably plac-
ing it in the synonymy of S. vanuxemi, in
spite of its very close similarity to S. an-
gusteumbilicatum Collignon (1948) ; it
most certainly does not belong to Dela-
warella delawarensis (Morton). It could
be the adult of S. vanuxemi (Morton).The
individual (Whitfield, 1892, pi. 42, fig.9,
pi. 43, figs. 1 and 2) has not been located
at the Philadelphia Academy of Sciences
(Reeside, May 1957, personal communica-
tion),and Icould not find it at the Amer-
ican Museum of Natural History; thus no
definite decision can be made.
Whitfield (1892, pi. 42, figs. 3-5) illus-
trates a good suture of S. vanuxemi except
the suture is foreshortened on the ventral
side near the ventro-orad region of the
first lateral saddle, by crushing of the fos-
sil marginally. Perhaps Whitfield over-
looked this distortion.
Itwould appear that the sequence of S.
vanuxemi (Morton) to S. sancarlosense, n.
sp., to5. vandaliaense, n. sp., might be evo-
lutionary from some such form as S. tenui-
costulatum Collignon or S. tequesquitense,
n. sp. However, the specimens are too poor,
and too few for analysis, and several of
Collignon's species probably fitinto the se-
quence. S vanuxemi has straighter, more
rectiradiate ribs and a greater consistency
in the intercalation of costae than does S.
tequesquitense, n. sp.
Assigned to 5. vanuxemi (Morton) in
this work are UT-89, BEG-20287, UT-
30478, UT-30617 (a cast of the holotype) ,
BEG-20436, UT-123, UT-1, UT-30487,
UT-128, UT-1604, and questionably UT-
1447, UT-130, and UT-1637, two indi-
viduals in the American Museum of Na-
tural History (collection 8915), and an
individual in the U. S. National Mu-
seum, from U. S. G. S. Mesozoic locality
25496.
Horizon and localities. —Submortonic-
eras vanuxemi (Morton) is not yet well
understood. In addition to the specimens
described from the Atlantic Coast (Mor-
ton, 1830, 1834; Whitfield, 1892; Weller,
1907; Gardner, 1916), BEG-20287 is
from the hills of Terlingua Creek, 2 miles
southeast of the Clarkson Ranch house,
Aqua Fria Quadrangle, Brewster County,
Texas. Collected by W. S. Adkins and
J. T.Twining, 1953. Other specimens are
from % mile west of Dessau, Travis
County (Burditt marl) ;from the "brown"
at the top of the Gober chalk, east side
of McFadden Quarry, Paris, Texas; from
sandstone beds in the San Carlos area;
and from 30 feet above the Exogyra
laeviuscula bed on the Sabinal River, 5%
miles north of Sabinal, Uvalde County,
collected by Frank Welder and Frank
Reeves. In the U. S. National Museum
there is an individual of 5. vanuxemi col-
lected by Stephenson and Monroe (U.S.
G. S. Mesozoic locality 25496) from the
Tombigbee sandstone at Plymouth Bluff,
Lowndes County, Mississippi. Three more
coarsely ribbed specimens from the top of
the Dessau chalk in Travis County may
belong to this species.
SUBMORTONICERAS SANCARLOSENSE, n. sp.
PI. 55, figs. 1-4; pi. 62, fig.3; text figs. 20g, 27d
Holotype.—WSA-96, from the upper
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part of the San Carlos beds, Tierra Vieja
country, Presidio County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, moder-
ately subangustumbilicate (U is 25±),
carinatitabulate. The whorl section is
higher than wide, HF/W increasing with
size and ranging from 1.18 at a diameter
of 55 mm. to 1.4 at a diameter of 150 mm.
on the holotype. In the juvenile whorls,
where ribbing is dominant, the greatest
costal whorl width is at the lateral tuber-
cle. The intercostal width on the juvenile
and the greatest costal and intercostal
widths on the later whorls is just dorsad
of mid flank. The flanks are lightly arched,
converging from mid flank to the tabulate
venter.
Costation on the juvenile of the holotype
is moderately dense, with costae much
wider than intercostae, costae bifurcating
or intercalating. Beyond the 50 mm. di-
ameter the costae are rapidly reduced until
at a 100 mm. diameter they are faint, and
cannot be seen at the 150 mm. diameter.
Some of the ribs between the 100 and 150
mm. diameters break into fine costae re-
stricted to the dorsad or first % of the
flank.
The pentatuberculate stage is present at
the smallest observable diameter, about
50 mm., with the marginal and submar-
ginal tubercles almost bevahitine. At this
diameter the umbilical bullae hang over
the umbulical wall, the lateral tubercles
are nodate, the marginal and submarginal
tubercles are neither clavate nor bullate,
but alligned prosiradiate at about 35 de-
grees from rectiradiate ;the external tuber-
cles are clavate. There are about 11 um-
bilical tubercles per % volution and 20
external clavae for the same % volution.
The submarginal tubercles tend to be ef-
faced first, completely disappearing at
about the 100 mm. diameter. Shortly there-
after the lateral tubercles disappear, and
at a diameter of about 125 mm. the mar-
ginal tubercles disappear. The umbilical
and external tubercles are reduced, but
seem to be retained throughout the on-
togeny, although at diameters of 200 mm.
or more the external clavae either fuse or
become so elongate as to produce a tri-
carinate effect.
Nothing is known of the aperture or the
body chamber.
Measurements of the holotype (WSA-
96) are as follows:
D U HF W HF/W
150.0 24.0 48.5 34.5 1.41
100.0 25.0 41.5 33.0 1.21
50.0 25.5 39.0 33.0 1.18
Other individuals are known of this
species, besides the holotype, but this ma-
terialhas been committed to another work.
Some of these carbonate steinkerns could
be measured, but only with great inaccu-
racy, and the measurements could be
accepted only with reservations.
Remarks. —The description of Submor-
toniceras sancarlosense, n. sp., given
above, is unfortunately a description of
the holotype. The species of Submortonic-
eras described herein are morphospecies,
almost typological species, because of the
scarcity of well preserved fossils and not
because of the prerogative of the writer.
The relationships of the species of Sub-
mortoniceras are discussed, in so far as
known or suggested, under the remarks
under the description of S. vanuxemi
(Morton).
S. sancarlosense, n. sp., differs from 5.
vandaliaense, n. sp., in the retention of
costation to greater diameters and in the
whorl section of less relative height, par-
ticularly in the stages of 50 mm. diameter
or less. Of the species described by Col-
lignon, S. spathi is closest to 5. sancarlo-
sense, but S. sancarlosense becomes almost
bisulcate at extreme diameters whereas the
ventral clavae remain distinct in5. spathi.
Furthermore the juvenile (up to 75 mm.
diameter) stage is more depressed in S.
sancarlosense.
Horizon and locality.—The same as for
the holotype; an individual at the U. S.
National Museum from Lowndes County,
Mississippi, U. S. G. S. Mesozoic locality
282 (Johnson collection) , seems to belong
to 5. sancarlosense, n. sp.
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SUBMORTONICERAS VANDALIAENSE,n. sp.
PI. 55, figs. 6, 7; text fig.26a
Holotype.— UT-30638, from the Blos-
som sandstone, on Pecan Creek (Pecan
Bayou of Stephenson's, 1937, map), south
of Vandalia, Red River County, Texas;
collected by R. T.Hazzard.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, narrowly
subangustumbilicate (U from 17.5 to
22.0) ; carinatitabulate. The whorl section
ishigher than wide (HF/W is 1.4 or more
at all diameters), resulting in a high, nar-
row whorl section at younger diameters,
with the flanks converging toward the tab-
ulate venter from well dorsad of mid flank.
Costation is already partially effaced,
even at the youngest observable diameters
(50 mm. or less). The slender, sinuous,
bifurcating costae break at the flank before
the 75 mm. diameter. By a diameter of
100 mm. only short partial costae extend
for a few millimeters dorsad of the external
clavae and short costae on the first of
the flank remain.
At the earliest observable diameter the
submarginal tubercle is effaced (the as-
sumption being made that it is present in
an earlier ontogenetic stage) ,and the mar-
ginal and lateral are almost gone, disap-
pearing before the 75 mm. diameter, and
never anything but faint at earlier di-
ameters. The umbilical tubercles hang
over the umbilicus and the ventral clavae
are numerous, but low.
The holotype is septate throughout.
Measurements of the holotype (UT—
30638) are as follows:
D U HF W HF/W
95.0 17.5 49.0 34.5 1.41
75.0 18.0 50.0 34.5 1.45
50.0 22.0 55.0 38.0 1.45
Remarks.— Submortoniceras vandalia-
ense, n. sp., differs from S. sancarlosense,
n. sp., in its earlier disappearance of the
texanitine costae and in the higher, nar-
rower whorl section, particularly at
younger diameters. The whorl section at
diameters of 50 mm. and less is more like
that of S. vanuxemi (Morton) than S. san-
carlosense. S. vandaliaense differs from the
similarly high-whorled S. vanuxemi in the
disappearance of the tubercles and the
breaking up of the costae.
The holotype, UT-30638, is the only
specimen known at this writing. Further
information may eventually prove that S.
vandaliaense and 5. sancarlosense repre-
sent the opposite subspecific end members
of a biospecies, or may represent end mem-
bers of a chronospecies. The third assump-
tion is that there may be a consistent
morphologic discontinuity between them,
at least in North America. To prevent bi-
ostratigraphic misinterpretation they must
remain nomenclatorially distinct at this
time. 5. vandaliaense may also be no more
than a geographic variant of S. spathi Col-
lignon, 1948, but more information is
needed for substantiation of such a hy-
pothesis.
Horizon and locality.—The same as for
the holotype. The appearance of such a
smooth, high-whorled Submortoniceras in
Blossom lithology may indicate a Blossom
facies at a higher level than heretofore re-
ported.
SUBMORTONICERAS CANDELARIAE,n. sp.
PI. 56, figs. 1, 3, 4; pi. 60, fig. 8; text figs. 20b,
'28af, 29ae, 34af
Holotype.—UT-10905, from a thrust
block in the Candelaria area, N. latitude
39°, 19', 30", and W. longitude 104°, 46',
00", Brewster County, Trans-Pecos Texas ;
collected by Ralph Duchin.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, very
widely subangustumbilicate to narrowly
sublatumbilicate (U from 32.5 to 45.5),
arched costally, densicostate. The inter-
costal section is higher than wide (HF/W
from 1.10 to 1.30), oval preceding the
body chamber, on which the intercostal
section becomes slightly trapezoidal with
the flanks converging ventrad. The costal
section is roughly parallel to the intercostal
section, but imperfectly so because of the
bumps produced by the tubercles. Thus the
intercostal section appears subtabulate be-
cause of the external clavae.
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Prior to the body chamber, or preceding
a diameter of about 250 mm. to 300 mm.,
costation is dense, there being roughly 48
costae per volution, 40 primary and 8 in-
tercalating, onUT-10304 at a diameter of
300 mm. On the last volution of UT—
10905, including a complete body chamber
ending at a diameter of 440 mm., there are
37 costae, 14 of which are intercalated and
23 of which are primary. Costae and inter -
costae are about the same width, even on
the body chamber, but the costae are larger
and coarser on the body chamber, account-
ing for the fewer ribs.
Tuberculation consists of the quadritu-
berculate stage and the pentatuberculate
stage. Diameters of less than ca. 130 mm.
have not been observed in this species, but
at a diameter of 140 mm. there are 4 tuber-
cles (1, 3, 4, and 5), the lateral tubercle
being absent. At a diameter of 270 mm.
UT-10304 has a weak, bullate lateral tu-
bercle in addition to the other four. UT—
10905, the holotype, has 5 tubercles at a
225 mm. diameter and at greater diameters
preceding the body chamber. On the body
chamber the bullate lateral tubercle is still
retained, but the tuberculation is quad-
rituberculate because tubercles 3 and 4
fuse to form one large marginal, bullate
tubercle. At this growth stage the umbilical
and marginal tubercles are most conspicu-
ous, producing a superficial binodosity.
The external tubercles are clavate, all
others are bullate throughout the ontogeny.
There are no extra external clavae, being
one of these per costa.
Overlap is to between the submarginal
and marginal tubercles, usually not much
more than covering the marginal tubercle.
The body chamber, although distorted, is
complete on UT-10905, and occupies 210°
of the last whorl. The coarser costation oc-
curs on the body chamber only. The aper-
ture is poorly preserved, and seems to be
lacking in lappets, platforms, rostra, or
other types of apertural ornaments. The
aperture is at a diameter of about 450 mm.
and the last septum at a diameter of about
320 mm.
The suture is typically texanitid, and
agrees reasonably well with those of Sub-
mortoniceras (Collignon, 1948). The first
lateral lobe is clearly bifid and longer than
the ventral lobe, and without the constric-
tion in the middle that is so characteristic
of some texanitids. The auxiliary lobe in
the first lateral saddle is wider than the
first lateral lobe; saddles are wider than
the next dorsad lobes throughout the su-
ture. There is a variation of the elements
of the ventral saddle, but the elements are
the same elements from one suture to the
next.
Measurements are as follows:
D U HF W HF/W P S B T
UT-10905 (holotype)
440.0 38.0 27.5 23.0 1.19 23 14 .... 37
350.0 42.5 33.0 27.0 1.22
300.0 37.0 36.0 28.5 1.26
250.0 40.0 36.0 29.0 1.24
223.0 39.5 36.0 30.0 1.20
UT-10304
270.0 32.5 35.5 29.5 1.20 40± 8± .... 48±
140.0 33.0 35.5 31.0 1.14
Remarks. —Submortoniceras cande-
lariae, n. sp., is not typical of the submor-
tonicerines. The height-width ratio does
not become as large at the greater diame-
ters, and the costation does not tend to be
effaced as inlater stages inmost species of
Submortoniceras. Collignon (1948) illus-
trates only one coarsely costate species, S.
piveteaui, and this species has a much
higher whorl section in addition to many
other features which indicate it is not re-
lated to S. candelariae. S. candelariae has
many more intercalated ribs and does not
have the robust ornamentation prior to
the body whorl that characterizes S. sou-
toni. S. candelariae is included in the
genus Submortoniceras because it has a
good quadrituberculate stage preceding a
good pentatuberculate stage, but does not
have the additional external clavae char-
acteristic of Campanian species of Beva-
hites. The ventral lobe of S. candelariae
also has more auxiliary elements than does
that of species of Bevahites, although the
ventral lobe of earlier species of Bevahites
has the long ventral lobe of the texanitines,
without much auxilliary development;
104 Bureau of Economic Geology, The University of Texas
later species of Bevahites tend to have a
ventral lobe more like that of Submorton-
iceras.
Horizon and localities. —UT-10304 is
from the highest calcareous beds, unit
number 3 of measured section 8 (Brund-
rett, 1955) west of Washington Tank, east
side of the Davis Mountains, Jeff Davis
County, Texas. UT-10902 and UT-10905
are from fossiliferous locality number 1
(Duchin, 1953), Candelaria area, Trans-
Pecos Texas. According to DeFord and
Schulenberg (personal communication,
1958) this Submortoniceras candelariae,
n. sp., horizon is at least 150 feet above
the shale beds which have furnished the
so-called San Carlos fauna (Hyatt, 1903;
Adkins, 1933) .This horizon is apparently
Lower Campanian, and has yielded an
ammonite very close to Placenticeras ta-
mulicum (Blanford). UT-10302 is from
southwest of the Kingston Ranch house
near the old dam on the road to Madera
Spring, northeast flank of the Davis Moun-
tains, Jeff Davis County, Texas; and was
collected by Brundrett. Inall, 6 specimens
are known.
SUBMORTONICERAS MARISCALENSE, n. sp.
PI. 59, fig. 3; pi. 60, figs. 1, 4-6; text figs. 14bf
Holotype.—BEG-20478, from the con-
cretion horizon on the west side of Maris-
cal Mountain, Big Bend National Park,
Brewster County, Trans-Pecos Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, narrowly
sublatumbilicate, carinatibisculate. The
whorl section is higher than wide, HF/W
increasing from 1.3 at a 40 mm. diameter
to about 1.5 at a 90 mm. diameter. The
greatest width costally and intercostally
is at the end of about the first % of the
flank in earlier whorls, migrating ventrad
to the end of the first % of the flank at the
100 mm. diameter. The whorl section is
extremely high, sub-elliptical intercostally,
almost quadrangular costally because of
the position of the tubercles.
Continuous costae cannot be seen, being
completely effaced on the flanks at all ob-
servable stages. The costae are reduced to
two rows of tubercles, (1) a row of low
umbilical nodes situated right against the
umbilical wall, and (2) a row of low,
rounded in section, projected bullae. These
ventrolateral, projected bullae duplicate
the bullae found on many species of Pseu-
doschloenbachia. At a diameter of 90 mm.
there are about 15 umbilical nodes and
about 36 ventrolateral bullae (marginal, or
the fourth tubercle of texanitines) ; the
second (lateral) and third (submarginal)
tubercles are missing. At a diameter of
170 mm. all nodes and bullae and costae
have disappeared, so that the adult is a
bisulcate smooth conch with an elliptical
whorl section.
The fragment of outer whorl is body
chamber, but the internal mold gives little
information as to the aperture or the size
of the body chamber.
The suture is truly submortonicerine,
although the lateral auxiliary elements of
the ventral lobe are more highly diverticu-
late than in most species of Submorton-
iceras, and the auxilliary lobe of the first
lateral saddle longer than in most species
of the genus. The first and second lateral
lobes are well developed, but the ventral
lobe is slightly longer than the first lobe.
Measurements of BEG-20478 are as fol-
lows:
D U HF W HF/W
87.0 35.5 37.0 24.0 1.49
40.0 34.0 41.5 30.0 1.37
22.5 35.5 37.5 29.0 1.31
Remarks. —Submortoniceras mariscal-
ense, n. sp., is an unusual species; if
normal evolutionary concepts can be ap-
plied, it should be the end product of a
lineage passing through 5. rennei Collig-
non (1948) .Morphologically itis the least
ornate species of Submortoniceras so far
recorded, becoming completely smooth in
the adult except for the bisculcate (tri-
carinate) venter. It is so different that it
is easily characterized by the loss of ribs
laterally, and later completely, and by the
bisulcate venter. Also the umbilicus is
more open than inmost species of Submor-
toniceras, and in this respect it also re-
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sembles 5. rennei Coliignon. Collignon
does not illustrate a ventral view of 5.
rennei, but in the text he discusses the
number and position of the external
clavae. 5.mariscalense is the second species
so far described (the other is Reginaites
durhami, n. sp.) to complete the bisulcate
(tricarinate) cycle, the cycle starting with
some species of Peroniceras, through some
texanitine lineage, through some submor-
tonicerine lineage to the extreme, another
bisulcate species, S. mariscalense, n. sp.
Horizon and locality.—The holotype of
Submortoniceras mariscalense, n. sp., is
from the west side of Mariscal Mountain,
Big Bend National Park, Trans-Pecos
Texas, from the concretion horizon of the
Terlingua formation. The association in-
cludes species of Baculites, Placenticeras
meeki Bohm, and a species of Delawarella
related toDelawarella delawarensis (Mor-
ton).The association is probably from the
upper part of the Lower Campanian.
SUBMORTONICERAS UDDENI, n. sp.
PI. 59, figs. 1, 2, 4-9; pi. 60, figs. 2, 3, 7, 9, 10;
text figs. 14de, 28c
Holotype.— USNM-130739 from U. S.
G. S. Mesozoic locality 18938, from near
the top of the Terlingua formation, 1%
miles southwest of the east end of Maverick
Mountain (Indian Head), Brewster
County, Texas; collector, R. G. Yates,
1944.
Specific characters. —Oligogyral, con-
centrumbilicate, subangustumbilicate to
very narrowly sublatumbilicate, barely
carinate. The whorl section is higher than
wide (HF/W ranges from 1.25 at smaller
diameters to almost 2.00) ,but the whorls
have been flattened by sedimentary load.
The whorl section is flattened throughout,
compressed, subtrapezoidal in costal sec-
tion, elongate oval in intercostal section.
Costation is dense, but subdued, costae
being effaced or nearly effaced over the
flank at all diameters. The costae are re-
duced to two rows of tubercles, and short
ventrad extensions from the umbilical tu-
bercles and short dorsad extensions from
the ventral clavae.
Tuberculation consists of low umbilical
bullae and ventral clavae. The low bullae
number from 13 to 17 per volution and
are not present prior to a diameter of about
15 mm. The ventral clavae range from ap-
proximately 45 per volution on the holo-
type to as low as 30 per volution on the
specimen from U. S. G. S. Mesozoic local-
ity 16733.
Allfour specimens are septate through-
out, and no apertures are preserved.
Measurements are as follows:
D U HF W HF/W
USNM-130740
31.0 32.5 45.0 26.0 1.73
20.0 35,0 40.0 26.0 1.54
15.5 30.5 40.5 32.0 1.27
USNM-130741
30.5 34.5 41.0 29.5 1.37
19.5 28.0 34.5 25.5 1.35
USNM-130739
65.0 31.0 37.0 20.0 1.85
48.0 30.0 44.0 20.0 2.20
31.0 32.5 42.0 24.0 1.75
USNM-130742
64.0 23.5 47.0 24.0 1.96
45.0 25.5 50.0 28.0 1.78
30.0 26.5 46.5 23.5 1.98
Remarks. —Submortoniceras uddeni, n.
sp., is superficially like S. mariscalense,
n. sp., but in the latter the texanitine clavae
merge to form a continuous carina (bisul-
cate), whereas the texanitine clavae re-
main distinct inS. uddeni. InS. mariscal-
ense the shoulder bullae are the fourth
tubercles instead of the fifth, unless 5.
mariscalense is descended from a species
like S. uddeni with an independent deriva-
tion of shoulder bullae from the short
dorsad extensions of ribs from the texan-
itine clavae of 5. uddeni. The ribs are
effaced laterally on 5. uddeni, whereas
they are retained on the flanks in S. chi-
coense (Trask). IfMatsumoto (1959 a) is
correct in placing 5. randalli Anderson
(1958) and S. pentzamum Anderson
(1958) in synonymy with S. chicoense
(Trask), then Submortoniceras chicoense
shows about the same range of variation in
the number of tubercles per volution and
the number of costae per volution as does
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S. uddeni. S. huttense (Anderson) appears
to have a much more rounded venter than
S. uddeni, in addition to the ribs on the
flanks.
Horizon and localities. —Two specimens,
besides the holotype, were collected by
Yates from the top of the Terlingua clay,
1% miles southeast of the east end of
Maverick Mountain,Brewster County, Tex-
as. Another individual, USNM-130742,
was collected by J. A. Udden (U. S.
G. S. Mesozoic locality 16773) from Aus-
tin chalk equivalents on Cow Creek, 6
miles above the junction of Cow Creek with
the Rio Grande River, Kinney County,
Texas. Another specimen, which may be-
long to S. uddeni, n. sp., was collected by
Stephenson and Reeside in 1929 from the
upper part of the Austin chalk on Little
Walnut Creek near the type locality of the
Burditt (U. S. G. S. Mesozoic locality
14608) ; this individual is at the U. S.
National Museum. The label reads "Loose
but probably in or a little above Inoce-
ramus undulatoplicatus zone." At this lo-
cality formation B (containing the zone of
/. undulatoplicatus) is in fault contact
(Stephenson, 1937, later recognized the
fault also) with the Dessau chalk. S. ud-
deni ?, from U.S. G. S. Mesozoic locality
14608, is probably from the Burditt, for-
mation D, or the upper Dessau, certainly
not older than upper Dessau. The species
is Lower Campanian.
SUBMORTONICERAS CHICOENSE (Trask, 1856)
PI. 57, figs. 1-3; text figs, lief,12d
Synonymy. —The synonymy for Sub-
mortoniceras chicoense (Trask) has re-
cently been given by Matsumoto (1959c,
p. 126) and does not need to be repeated
here.
Holotype. —Lost in the 1906 San Fran-
cisco fire, according to Anderson (1958).
If plastotypes are not available it is as-
sumed that a neotype willbe selected.
Remarks. —WSA—64 agrees almost per-
fectly with the specimen illustrated as S.
randalli (Anderson, 1958, pi. 46, figs. 1,
la) and almost as well with those illus-
trated by the same author (1958, pi. 50,
figs. 2, 2a, 3),except that the Texas speci-
men has the fourth (submarginal) tuber-
cle almost effaced. My experience with
different species of Submortoniceras indi-
cates that the lateral (second), submar-
ginal (third), and sometimes even the
marginal (fourth) tubercles are extremely
emphemeral in some species. The second
tubercle may be absent on one specimen,
the third on another specimen, and both
in association on still another specimen,
all of the same species. Some degree of
effacement of one or more of these tuber-
cles is present in 5. vanuxemi, S. teques-
quitense, and S. chicoense.
Horizon and locality.—WSA-64 is from
the Terlingua clay, 1mile north of Study
Butte, Brewster County, Texas, and was
collected by W. S. Adkins and J. T.Twin-
ing in 1953.
Genus MENABITES Collignon, 1948
MENABITES BELLI,n. sp.
PL 54, fig. 1; pi. 58, fig. 2; pi. 70, figs. 2-4, 7;
text fig. 15a
Holotype.—UT—l3, from 3 feet above
the base of the Burditt marl, Turnersville
Creek crossing, Travis County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, sub-
latumbilicate, arched intercostally, cari-
nate. The whorl section is higher than
wide throughout, HF/W increasing with
size. The intercostal section is arched later-
ally, oval at diameters of 40 to 75 mm.
(HF/W from 1.15 to 1.35), becoming
more compressed at later stages with flat-
tened flanks converging slightly toward the
venter. The greatest intercostal width is at
mid flank at diameters of 40 and 50 mm.,
migrating dorsad at diameters of 75 to 125
mm. and is at the umbilical margin at a
diameter of 175 mm. The greatest costal
width is at the umbilical tubercle through-
out the ontogeny, and the costal section is
quadrate at diameters of 40 to 75 mm.,
becoming slightly trapezoidal, flanks con-
verging ventrad, at greater diameters.
Costation is sparse to moderate, there
being about 18 costae per volution at a
diameter of 75 mm., increasing to about
Upper Cretaceous Ammonites from the Gulf Coast of the United States 107
26 costae per volution at a 175 ram. di-
ameter. Costae are strong at diameters of
75 mm.or less, but from diameters of 125
to 175 mm. they become weak on the
flanks. The part of the whorl from the 125
to the 175 mm.diameter may represent the
body chamber on UT—l3.
Tuberculation prior to a 100 mm. di-
ameter is generally trituberculate, al-
though a very low swelling appears at mid
flank (lateral node) at about a diameter
of 40 mm.;it takes a long time to develop
this swelling into a true lateral node. At
the 75 mm. diameter the costation is
sparse, costae and intercostae about equal
in width, with nodate umbilical tubercles,
large, nodate marginal tubercles, and well
developed clavae separated from the cos-
tae. Umbilical and marginal tubercles
terminate the costae, and, although there
are about 2 external clavae per rib, there
is little or no connection between the ribs
and the external clavae. At greater di-
ameters (125 to 175 mm.) there is a pen-
tatuberculate stage. The lateral, submar-
ginal, and marginal tubercles are all in-
conspicuous on the extremely weak ribs
developed at these diameters. The external
clavae and umbilical tubercles are still
strong. The third and fourth tubercles are
very close together and may indicate a
bevahitine derivation, although that part
of the shell containing the derivation is
missing inboth specimens. At this diame-
ter (125 to 175 mm.) there are approxi-
mately 26 ribs, each bearing four tubercles
and ending dorsolaterad of the external
row of clavae. There are about 52 external
clavae per volution or a ratio of two ex-
ternal clavae per costa on the whorl ending
at a diameter of 175 mm.
Suture and aperture have not yet been
recovered.
Measurements of the holotype (UT-13)
are as follows:
D U HF W HF/W P S B T
175.0 39.5 33.0 19.5 1.69 26— 26—
125.0 41.5 36.5 25.0 1.42
75.0 39.5 38.0 28.0 1.36 18— 18—
Remarks. —Menabites belli, n. sp., re-
sembles in the outer whorls Menabites
lenobeli Collignon (1948) and M. savor-
nini Collignon in the weakening ribs and
tubercles of the outer whorl. However M.
savornini is much more densicostate than
isM.belli. Both M.savornini and M.leno-
beli show a good strong lateral node at
much earlier diameters than M. belli, n.
sp. The outer whorl of UT-13 is flattened
by sedimentary load, and the amount of
such compression is unknown. The inner
whorls of this species retain the Australi-
ella (trituberculate) stage to a much
greater diameter (75 mm.) than most of
the described species of Menabites. M.belli
is at the other end of a morphological
series from M. densinodosum (Renz) .
However, let me emphasize that this is
just a morphological series, because the
horizon appears to be the same, although
they have not yet been found at the same
locality. Certainly the two species would
not be in the same genus if someone did
not believe in a lineage from one extreme
to the other, butIam not ready to make
a statement as to which extreme is the be-
ginning and which is the end, or even if
both are descended from some morphologi-
cal intermediate. Collignon (1948) de-
rives Menabites from Texanites. Iam not
yet ready to take exception to this deriva-
tion, butIwillask ifitis not just as pos-
sible to have produced Menabites and
Australiella from an Upper Coniacian Pro-
texanites? Or could not Menabites be de-
rived from an Upper Santonian species of
Australiella? Thus forms like M. inter-
nodosus and M. densinodosus (Renz)
would not be developed by caenogenesis
from Texanites but would be developed by
recapitulation from Protexanites and/or
Australiella through forms like M. belli,
n. sp.
WSA-1479 also belongs to Menabites
belli, n. sp. The collections at the U. S.
National Museum contain individuals close
toM.belli. One, fromU.S. G. S. Mesozoic
locality 17991, almost certainly belongs to
M. belli. Another, from U. S. G. S. Meso-
zoic locality 7611, has smoother outer
wlinrls hilt i« r-prtninlv f>lncf>lir rplntp-rl A
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third specimen, from U. S. G. S. Mesozoic
locality 25404, is from 2 feet above the
Eutaw-Mooreville boundary, Montgomery
County, Alabama. This form is coarser
ribbed than Texas samples of M.belli, and
has been crushed so that identification is
difficult. Its horizon should be about that
of M.belli.
Horizon and localities.—UT—l3 is from
bed b of Durham's (1949) Burditt marl
section, Turnersville Creek crossing, Travis
County, Texas. WSA-1479 is from Dog
Canyon in the Big Bend National Park,
Trans-Pecos Texas. The closely related
specimen in the U. S. National Museum,
U.S. G. S.Mesozoic locality 25464, is from
the basal Mooreville, 1.8 miles east of Ham-
burg, Perry County, Alabama.
MENABITES DENSINODOSUS (Renz, 1936)
PL 50, figs. 6,7; text fig.27a
=Mortoniceras densinodosum Renz, 1936, p. 8,
9, pi.2, figs. 1, la
=Mortoniceras aff. M. texanum (Roemer) in
Stephenson and Monroe, 1940, pi. 3, fig. 1
¦=Menabites densinodosus (Renz) in Collignon,
1948, fasc. 14, p. 44 (101)
=Texanites densinodosus (Renz) in Young and
Marks, 1952, pi.1, fig. 1 (not Texanites densi-
nodosus Young and Marks, 1952, pp. 480, 482,
483)
Holotype.—According to Renz (1936)
the individual he figured is in the Geolog-
ical Institute of the University of Bern ;it
was collected from the Arroyo Tecolote
near Jimenez, Coahuila. Like many authors
Renz did not designate a holotype, but it
seems logical to so designate the only indi-
vidual he illustrated; this is no. 6 in the
Bose-Staub collection at Bern.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, very
widely subangustumbilicate to sublatum-
bilicate (U from 31.5 to 45.5), carinate.
The whorl section is higher than wide,
HF/W being 1.3 or greater at diameters
larger than 150 mm.; the outer whorl, at
least, of UT-30477 has been flattened by
sedimentary load. Renz's (1936) individ-
ual has an HF/W of 1.16 at the 60 mm.
diameter and 1.73 at the 120 mm.diameter,
but the latter figure almost certainly repre-
sents a crushed whorl. The whorl section
is quadrangular in Renz's terms, but this
is an inaccurate description of the costal
section. The intercostal section is a drawn-
out oval, with rounded venter. The costal
section is more quadrangular, but the sides
converge slightly ventrad and the position-
ing of the external clavae gives the costal
section a tabulate appearance. The great-
est intercostal width varies from mid flank
dorsad to the lateral tubercle. The greatest
costal width is at the lateral tubercle at a
diameter of 200 mm., migrating to the
umbilical tubercle at greater diameters.
Costation ranges from moderate (25
more orless costae per volution) tomoder-
ately dense or dense (with 34 more or less
costae per volution at a diameter of 350
mm.), increasing regularly. Costation may
coarsen a little on the body chamber, but
not much. Costae are prominent through-
out the ontogeny and are rectiradiate,
being symmetrical in section.
Tuberculation in the younger whorls has
not been really determined, but has only
been interpreted from observations on that
part of the younger whorls which is visible.
Icannot determine from Renz's figures
whether there is a stage with only umbili-
cal, marginal, and external tubercles (tri-
tuberculate stage) ornot. Allof the observ-
able stages are pentatuberculate withmany
more external clavae than ribs; Renz says
54 external clavae and 24 ribs. On Renz's
picture Icount approximately 63 clavae
and 24 ribs, but the individual is worn,
and we may not have counted at the same
diameter. On UT-30477 there are 45 ex-
ternal clavae and 34 ribs at a diameter of
350 mm.;this is an individualmuch larger
than Renz's. The ratio of number of exter-
nal clavae tonumber of ribs decreases with
size in this and related species. The exter-
nal clavae have no relation to the ribs, not
alternating with them, not every third, or
any other relation that Ican find. Umbili-
cal and lateral tubercles are nodate to about
the 200 mm. diameter, becoming bullate
at greater diameters. The submarginal tu-
bercles are generally clavate at diameters
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preceding 75 mm., becoming nodate there-
after. Marginal and external tubercles are
clavate throughout.
On UT—30477 septation ceases at about
the 250 mm. diameter, and there is about
200° of body chamber from which the
apertural part is broken. The suture is not
recoverable on this specimen, but Renz
(1936, pi. 2, fig.1) shows part of a suture.
Measurements follow. The whorl height
of the individual figured by Stephenson
and Monroe is somewhat greater than that
of the other two specimens, but this may re-
sult from compression by sedimentary load.
D U HF W HF/W P S B T
UT-30477
350.0 41.5 33.0 34 34
250.0 38.5 33.5 22.0 1.52 31 31
200.0 34.5 32.0 24.5 1.31 28 28
150.0 31.5 31.0 _..
100.0 36.5 34.0
Renz's 1936, pi. 2, figs. 1, la (estimated from
Renz's figures)
120.0 41.0 36.5 21.0 1.73 24 1 .... 25
100.0 41.5 36.0
75.0 45.0 35,5
60.0 45.0 33.5 29.0 1.16
USNM-76253
216.0 47.0 47.0 crushed 31 5 .... 36
110.0 42.5 47.0 crushed
Remarks. — Menabites densinodosus
(Renz) is not yet well known. Ihad as-
sumed that Collignon had seen the Bose-
Staub collection, but on page 10 (1948,
fasc. 13, p. 55) he puts "Mortoniceras"
internodosum Renz inthe genus Texanites
whereas on page 101 (1948, fasc. 14, p.
44) he puts this species inthe genus Mena-
bites, admitting that both of Renz's species
are transitional from Texanites to Mena-
bites. Icannot at this time tell why Col-
lignon listed the species under Menabites,
unless he has seen the type. Itmight just
as wellbe placed inBevahites or Texanites,
except that ithas the many extra external
clavae which is the most practical way of
eliminating Texanites. Itwas the overlook-
ing of the importance of extra external
clavae that resulted inmy former misiden-
tification of this species (Young and
Marks, 1952).
The large individual (UT-30477) looks
like Texanites hourcqi Collignon, and has
27 costae at a diameter at which T.hourcqi
has 28 costae, but UT-30477 has extra
clavae and the clavate marginal and exter-
nal tubercles, not clavate in T. hourcqi.
The whorl section of M. densinodosus
(Renz) is higher than any species of Mena-
bites or Bevahites described by Collignon,
which also contain strong ribs at greater
diameters. Whether the earlier whorls have
a trituberculate stage or quadrituberculate
stage preceding the pentatuberculate awaits
the study of more complete ontogenies.
The large individual illustrated by
Stephenson and Monroe (1940, pi. 3, fig.
1) also has extra external clavae and ap-
pears tobelong toM.densinodosus (Renz) ,
but the whorl height is some greater ; this
may be the result of compaction of sedi-
ments. Ihave here included UT-89 as a
variant of Submortoniceras vanuxemi
(Morton), but it could be the juvenile of
M. densinodosus (Renz). A similar juve-
nile from the Dessau formation is in the
Wollman collection. UT-30486, from the
same locality and horizon as UT—30477,
is also assigned to M.densinodosus.
Horizon and localities. —USNM—7S263
is from bed 4 of Stephenson and Monroe's
Tombigbee section (1940, p. 73) at Plym-
outh Bluff, Lowndes County, Mississippi.
UT-30477 and UT-30486 are from the
Exogyra laeviuscula beds on the Sabinal
River, Uvalde County. Collignon (1948)
lists Menabites densinodosus (Renz) as
Santonian, but this can be laid to the gen-
eralmisdating of the Austin chalk formany
decades. M. densinodosus is Lower Cam-
panian, and is from the top of the zone of
Submortoniceras tequesquitense, n. sp.,
and from the bottom of the zone of Dela-
warella delawarensis (Morton).
MENABITES,s. 1., WALNUTENSIS,n. sp.
PL 58, figs. 1, 4; text figs. 20ef, 26k
Holotype.—UT-18, from formation D,
Little Walnut Creek and the old Manor
Road, Bureau of Economic Geology local-
ity 226-T-4, Travis County, Texas.
Specific characters. —Oligogyral, con-
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centrumbilicate, subgradumbilicate, sub-
latumbilicate (U from 41.5 to 47.5), inter-
costally arched, carinate. The section is
higher than wide at diameters larger than
20 mm. (HF/W from 1.04 to 1.12). The
intercostal section is subcircular, the great-
est width just ventrad of the umbilical
tubercle. The costal section is subquadrate,
narrowing to the venter because of the ab-
sence of a tubercle in the marginal or
fourth position. The greatest costal width
is at the umbilical tubercle throughout the
ontogeny.
Costation is generally sparse, consisting
of eleven costae per volution at a diameter
of 20 mm., increasing steadily and regu-
larly to 22 costae per volution at the 70
mm. diameter. There are consistently 15
primary costae per volution at diameters
beyond 20 mm., the increase in costae per
volution being accomplished by the addi-
tion of intercalations. Allintercalations on
the outer whorl are ventrad of the marginal
tubercle, but on earlier whorls intercala-
tions may start at mid flank, dorsad of the
marginal tubercle. Intercostae are two to
three times the width of the costae at the
75 mm. diameter, narrowing until at a 40
mm. diameter the intercostae are the same
width as the costae. Costae are really low,
but seem prominent because of the tuber-
cles. Costae are rectiradiate.
Tuberculation is trituberculate at the
earliest observable diameter, about 12
mm.; there appear to be low costae at this
stage. Presumably these tubercles, by their
position and by comparing to other species,
are umbilical (1), marginal (4), and ex-
ternal (5). At a diameter of between 40
and 50 mm. the lateral (second) tubercle
appears. At the diameter of 73 mm., the
greatest on the only individual, the quadri-
tuberculate stage is retained, but at a diam-
eter of 40 mm. the marginal (fourth) tu-
bercle has migrated away from the venter
until it occupies the position of the sub-
marginal (third) tubercle of most texani-
tines. Itappears that a bevahitine deriva-
tion of a submarginal tubercle is not to
happen, but more individuals of greater
size are needed for further study. Umbili-
cal and lateral tubercles are nodate
throughout ;marginal tubercles are slightly
clavate and external tubercles clavate.
The suture of UT—lB is unusual, prob-
ably because of variation produced by
nodes. On many individuals of ammonites
the septa seem to have dodged the nodes.
An example is the concave margin of part
of the dorsad side of the first lateral lobe
clearing the lateral (second) tubercle in
UT-18 (text fig.26k).Likewise the second
lobe is narrow because it fits in between
the umbilical and lateral tubercles. The
ventral saddle is typical of early texanitines
in being long, narrow, and with few and
short auxiliary elements. The first lateral
saddle is narrow and the first lateral lobe
is wide. Apparently this relationship is the
result of the dorsal margin of the first
lateral saddle remaining ventrad of the
marginal tubercle, thus resulting in narrow
first saddle and wide first lobe. The suture
is generally simple. The individual is
septate throughout and nothing isknown of
ultimate size, body chamber, or aperture.
Overlap is to just ventrad of the marginal
tubercle.
Measurements of the holotype (UT-18)
are as follows :
D U HF W HF/W P S B T
73.0 42.5 33.5 30.0 1.12 15 7 .... 22
60.0 44.0 31.5 31.0 1.05 16 6 .... 21
52.0 44.5 32.0 20.0 1.07 15 4 .... 19
40.0 41.5 32.5 30.0 1.08 15 1 .... 16
30.0 41.5 35.0 33.5 1.04 11 11
20.0 47.5 32.5 45.0 0.81
Remarks. —Menabites walnutensis, n.
sp., is obviously based on a juvenile spec-
imen; ithas little to relate it to any here-
tofore described texanitines. The trituber-
culate stage followed by a quadritubercu-
late stage really should make it a Dela-
warella were taxonomy so simple. However,
the pentatuberculate stage is not reached
in the individual available to me, even at
a 75 mm. diameter, and the individual is
more evolute than Delawarella and does
not look likeany described species of Dela-
warella. Since there isonly one individual
the species willremain a puzzle until more
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information is obtained. Although assigned
toMenabites the development of the whorls
appears to be leading to a form with the
general shape of Submortoniceras.
Horizon and locality.—The holotype was
collected by Caldwell in 1931, and is from
LittleWalnut Creek and old East Avenue,
Austin, Travis County, Texas. The horizon
is in formation D and should be Lower
Campanian. There is always the chance
that the specimen washed downstream,
since Ido not know the circumstances
under which it was collected, but the fossil
is little worn and the tubercles are sharp
and wellpreserved. Itdoes not seem to me
it could have travelled very far without
becoming more abraded.
Genus DELAWARELLA Collignon, 1948
DELAWAREIXA DELAWARENSIS (Morton, 1830)
PL 55, fig. 5; pi.61, figs. 1-6; pi.63, fig. 2; text
figs.15e, 20d, 25b, 26bfg, 27c, and 29f
=Ammonites delawarensis Morton, 1830, p. 244,
pi. 2, fig. 4; Morton, 1834, p. 37, pi. 2, fig. 5;
Whitfield, 1892, pi.42, figs. 6-8
=Mortoniceras delawarense (Morton) inWeller,
1907, p. 837, pi. 103, fig. 1 only; in Pervin-
quiere, 1907, p. 243, pi. 11, figs. 21ab; in
Grabau and Shinier, 1910, p. 227, fig.1508, ex-
cepting the suture, p. 226, fig. 1507, ventral
view only
?=Delawarella delawarensis (Morton) in Groot,
Organist, and Richards, 1954, pi.7, fig. 5
Holotype.—The small ammonite pic-
tured by Morton (1830) in plate 2, fig. 4,
now deposited in the Philadelphia Acad-
emyof Sciences.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, widely
subangustumbilicate, carinate. The whorl
section is higher than wide except at the
smallest diameters (HF/W from 0.94 to
1.1). The whorl section is generally circu-
lar intercostal ly, although some slightly
higher whorled forms may have an oval
section. The costal section varies largely
according to the development of the lateral
tubercle. The greatest intercostal width is
at the lateral tubercle. The greatest costal
width is at the lateral tubercle where itis
well developed, but where the lateral tu-
bercle is weak, the greatest costal width is
at the umbilical tubercle.
Costation ranges from a moderate 29
in the neighborhood of the 30 mm. di-
ameter to a more dense 35 or more at the
50 mm.diameter. The number and degree
of bifurcations and intercalations are ex-
tremely variable, some forms, likeUT—27,
having only a few bifurcations whereas
UT-19818 has many intercalations. Rarely
is there an umbilical bifurcation, most in-
tercalations and bifurcations occurring at
the lateral or submarginal positions. Costae
are wider than intercostae.
Tuberculation of the young is extremely
variable, the umbilical, submarginal, and
external tubercles usually appearing prior
to the 12 mm. diameter. On UT-27 the
lateral tubercle appears at about the 20
mm. diameter and the marginal at about
the 23 mm. diameter. All tubercles are
present on BEG-20322 at a 24 mm. diam-
eter. On the holotype the submarginal
tubercles appear at about the 25 mm. di-
ameter and the lateral tubercle probably
not until about the 30 mm. diameter, al-
though this region is badly corroded. The
stage prior to the 20 mm. diameter is
menabitine, with umbilical, submarginal,
and external tubercles.
Allof the individuals at my disposal are
septate throughout, even the large frag-
ment more questionably assigned to this
species, UT-1514. Measurements follow.
The figures marked by an asterisk are in
mm.
D U HF W HF/W P S B T
BEG-34748
.... 46.5* 45.0* 1.03
.... 37.5* 37.0* 1.01
UT-1514
.... 62.5* 58.0* 1.08
.... 57.0* 52.0* 1.10
UT-19818
75.0 '25.5 48.0
50.0 '28.0 45.0 46.0 0.98 22 15 .... 37
40.0 27.5 42.5 41.0 1.03
24.0 29.0 44.0 41.5 1.05
UT-27
50.0 33.0 44.0 42.0 1.05 20 9 2 33
30.0 33.5 40.0 40.0 1.00 19 .... 5 29
20.0 32.5 37.5 40.0 0.94
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Inaddition to the above fossils, the fol-
lowing have been assigned to this species :
UT-30627, UT-19817, UT-30618, UT-
30619, UT-30616 (cast of the holotype),
UT-30721, and, questionably, UT-30659.
An individual in the U. S. National Mu-
seum, from U. S. G. S. Mesozoic locality
7706, should probably be assigned toDela-
warella delawarensis (Morton).
Remarks. —Conservatives should be
pleased with my interpretations of Dela-
warella delawarensis (Morton),because it
is obvious that Ihave interpreted this
species with more latitude than has Col-
lignon (1948). Some of the forms, like
UT-27, actually appear to be transitional
to Texanites dichotomous Collignon. Fu-
ture work may prove that UT-27 does not
belong to this group, but definite discon-
tinuities between forms like UT-27 and
the holotype cannot be demonstrated and
there seems to be no stratigraphic reason
for separating them.
Delawarella delawarensis is more robust
and more coarsely costate than other spe-
cies described by Collignon (1948), ex-
cepting the entirely different D.roedereri
Collignon. Also most of Collignon's species
have ribs projected farther onto the venter
than does D. delawarensis. UT-19818 has
the marginal and submarginal tubercles
much too close together for this species,
and the later ribbing approaches that of
Delawarella jeanetti Collignon (1948, pi.
31, figs. 2, 2a). Although the projected
ribs in UT-19818 may be the result of
distortion,Ibelieve that the juveniles of
this species (up to 50 mm. diameter) vary
enough to include this specimen.
UT-19818 is associated with forms like
BEG-34748 and UT-1514, all coming
from the same horizon and locality, and
they probably belong to the same species
in spite of the variation. Iam not at all
satisfied with the present status of this
species, but the rather poor state of pres-
ervation of the fossils, the lack of good
complete adult stages, and the small
sample prevent any further conclusions.
Inaddition to those mentioned above, UT-
30627, UT-30721, UT-31308, UT-31309,
UT-31312, UT-30720, BEG-340, and
8EG— 19902 are assigned to Delawarella
delawarensis (Morton).
Horizon and localities. —UT-27 is from
the Austin chalk, but locality and horizon
information has been lost. Presumably it
is from the Burditt marl or formation D.
BEG—34O is from Travis Heights, Austin,
Travis County, and cannot be younger
than formation D. BEG-19902 is from the
concretion zone in the Terlingua clay, %
mile east of the Boquillas— Hot Springs
road junction, Big Bend National Park.
UT-19817 is from the San Carlos beds,
collected by Dumble and Cummins, and
UT-19818 is from the sandy members of
the San Carlos formation of Miller
(1957). There are other specimens from
the San Carlos beds in the Adkins collec-
tions. Other specimens are from 1 mile
west of the state line (Arkansas-Okla-
homa), McCurtain County, Oklahoma, on
the road from Foreman, Arkansas, to Tom,
Oklahoma, collected by R. T. Hazzard;
these are from beds equivalent to the Gober
chalk. Another specimen in the U. S. Na-
tional Museum, U.S. G. S. Mesozoic local-
ity 7706, is from the bed of Sabinal Creek,
left bank, about 4 miles north of Sabinal,
Uvalde County, and was collected by L.W.
Stephenson, in 1912. Further specimens
have been collected by Oscar Paulson from
beds above the Gober, as high as the phos-
phate nodule zone, 250 feet above the
Gober chalk, on Sulphur Creek inFannin
County, Texas.
DELAWARELLA SABINALENSIS, n. sp.
PI. 54, fig. 2; pi. 63, figs. 1, 3, 4; text figs. 20c,
'21e, 26c
Holotype.—The holotype of the species
is WSA-13, from the Anacacho limestone
on the Sabinal River, Bureau of Economic
Geology locality 17320.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, nar-
rowly' sublatumbilicate, strongly carinate
at earlier diameters, barely carinate at in-
termediate diameters, losing the keel at
about the 250 mm. diameter. The inter-
costal whorl section is circular at diame-
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ters of 150 nun. or less, becoming oval at
greater diameters. The height-width ratio
is about unity at the 150 mm. diameter,
increasing to about 1.45 at a diameter of
250 mm., and retaining that ratio from
there to the aperture of the conch.
Costation is coarse at all stages, there
being 18 primary ribs and 12 secondary
ribs on the holotype at the 250 mm. diam-
eter; this number increases only a little at
the 350 mm. diameter.
Beyond a diameter of 200 mm. the keel
disappears and the ribs continue across
the venter in great wrinkles. Although the
holotype is septate through the 345 mm.
diameter, the later ribs appear to be ge-
rontic. The tuberculation is generally nor-
mal for species of Delawarella, but the
grossness of the costation makes the tuber-
cles appear insignificant. At a 150 mm.
diameter weak tubercles on the ribs result
in the pentatuberculate stage; earlier stages
are unknown. This pentatuberculate con-
dition continues through the 250 mm. di-
ameter, but by a diameter of 300 mm. the
marginal tubercle is migrating dorsolat-
erad and the submarginal and lateral tu-
bercles are fused so that the adult is quad-
rituberculate.
The suture is a good Delawarella suture
with ventral and first lobes about equal in
width, and with well developed first lobes
and first saddles; the second saddles and
lobes are reduced and not greatly diver-
ticulate. Neither are the first lobes greatly
diverticulate. Aperture and body chamber
are unknown.
Measurements of two individuals are as
follows:
D U HF W HF/W P S B T
WSA-13 (holotype)
345.0 38.5 35.0 25.0 1.40 21 14 .... 35
250.0 38.0 37.5 25,5 1.47 18 12— .... 30—
150.0 39.5 41.0 38.5 1.07
UT-10731
250.0 37.0 34.0 19 18 .... 37
200.0 36.5 33.0
The crushed claystone internal mold
(UT-10731) shows no septation; consid-
ering its size, it is probably not a body
chamber.
Remarks. —Delawarella sabinalensis, n.
sp., does not retain the circular whorl sec-
tion to the advanced diameters at which it
is retained by Delawarella danei, n. sp.,
(="Mortoniceras" delawarense Dane,
1929) . The only other individual with the
coarse ornamentation of D. sabinalensis is
the species described and named by Col-
lignon (1948, pi. 32, figs,1, lab) as Mena-
bites {Delawarella) roedereri. The suture
of Collignon's species is almost identical
with that of D. sabinalensis (text figs. 20c
and 21e) ,but the costation up to the 100
mm. diameter is not as robust, the height
increases much earlier in relation to the
width, and the width of the venter from ex-
ternal clava to external clava is relatively
much wider inD.roedereri.
In addition to the holotype (WSA-13)
UT-10731 can be assigned to this species.
In the U. S. National Museum there is a
specimen of D. sabinalensis, n. sp., from
U. S. G. S. Mesozoic locality 18104, and
there is also an unnumbered individual in
the Bureau of Economic Geology of Texas.
The few individuals show but little range
in variation.
Horizon and localities. —UT—lO73l is,
from the lower Taylor clay on Walnut
Creek, Travis County, Texas. The only in-
formation available on WSA-13 is that it
is from the Anacacho limestone on the
Sabinal River, Uvalde County. The speci-
men in the U.S. National Museum (U. S.
G. S. Mesozoic locality 18104) is from 21/2
feet above the base of the Taylor clay, from
near Medio Creek on Protranca Road,
Bexar County. It was collected by A. N.
Sayre, 1938. The unnumbered specimen in
the Bureau of Economic Geology, The Uni-
versity of Texas, is from the concretion ho-
rizon in the Terlingua formation on Tor-
nillo Creek, Big Bend National Park,
Trans-Pecos Texas.
DELAWARELLA CAMPANIENSIS (Grossouvre, 1894)
PL 64, figs. 2, 6; pi. 67, fig. 2; text figs. 24a, 25a
Holotype. —Presumably the individual
illustrated by Grossouvre (1894) onpi.13,
figs. lab.
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Measurements of BEG-34746 are as fol-
lows:
D U HF W HF/W P S B T
125.0 45.5 31.0 25.5 1.22 23 2 .... 25
100.0 47.0 32.0 25.5 1.25 20 5 .... 25
75,0 44.5 32.0 26.5 1.20
60.0 42.5 31.5 26.0 1.23
Remarks. —8EG— 34746, the single speci-
men from the top of the Dessau chalk, is
badly weathered, but otherwise resembles
Grossouvre's (1894) specimen which he
illustrated onpi. 13, figs, lab, inrib count,
whorl section, and degree of involution.
The individual may be compressed by sedi-
mentary load ;consequently the figures for
width of whorl and the height-width ratio
maybe erroneous.
Horizon and locality.—BEG-34746 is
from the top of the Dessau chalk on Big
Walnut Creek, downstream from the Cam-
eron Road, Travis County, Texas.
DELAWARELLA DANEI,n. sp.
PL 57, fig. 6; pi. 62, figs. 1, 2; pi. 64, figs. 1, 5;
pi. 65, figs. 1, 2; pi. 66, figs. 3, 4; text
figs. 24e, 33b
=Mortoniceras delawarense (Morton) in Dane,
1929, pi.10, figs. 1,2
Holotype.— UT-30646, from a forma-
tion equivalent in age to the Gober chalk,
1 mile west of the Oklahoma line on the
highway from Foreman, Arkansas, to Tom,
Oklahoma, McCurtain County, Oklahoma,
sec. 28, T. 9 S., R. 27 E.; collected by
R. T.Hazzard.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, cari-
nate. The whorl section is subcircular,
being wider than high prior to the 100 mm.
diameter, width about the same as height
from the 100 mm. to the 200 mm. diam-
eter, higher than wide beyond 200 mm.,
but not greatly compressed. The greatest
intercostal width is just dorsad of mid
flank. The greatest costal width is at the
horn (marginal tubercle) at diameters of
less than 200 mm.; at greater diameters it
migrates to about mid flank and at a diam-
eter of 400 mm.is just dorsad of mid flank.
Costation is sparse, ranging from14 ribs
to 19 ribs per volution at diameters of less
than 150 mm., gradually increasing from
17 to 25 at diameters of 150 mm. and
greater. The ribs are allprimary, and there
are about 2 ventral clavae per rib,although
some ribs fail to have intercalated ventral
clavae. Thus WSA-140, at a diameter of
90 mm., has about 24 external clavae for 19
ribs, whereas WSA-12 has exactly 2 ven-
tral clavae per rib at a diameter of 200 mm.
and greater. UT-30628, at a diameter of
150 mm.has 35 external clavae and 25 ribs.
Atmore advanced diameters (200 mm.and
greater) the equilibrium of 2 external
clavae per ribis reached.
Tuberculation is that of Australiella. In
the more juvenile forms (up to 150 mm.
diameter) there are three tubercles on the
holotype, 1, 4, and 5. On the other hand
UT-30628 shows all five tubercles at the
80 mm. diameter, but the lateral (second)
and submarginal (third) are extremely
weak. At these early diameters tubercle
4 (marginal) is so large on most specimens
that itmasks the lateral and submarginal.
The effect of the tubercles is nodate except
for the external clavae. The submarginal,
when exposed, is faintly clavate. At diam-
eters beyond 150 mm. the ribs become more
conspicuous, the tubercles less conspicuous,
relatively, and eventually tubercles 2, 3,
and 4 fuse to form a long, raised rib witha
ventral clava at one end and an umbilical
node at the other.
UT-30646 is septate beyond the 305 mm.
diameter, and there is 180° of body cham-
ber, but no apertural margin is observable.
No sutures have been recovered from any
of several specimens.
Measurements are as follows:
D U HF W HF/W P S B T
UT-30646 (holotype)
450.0 41.5 40.0 35.5 1.13 22 22
350.0 .... 44.0 33.0 1.35 21 '21
250.0 .... 35.5 36.0 0.97 20 20
120.0 36.5 43.0 46.5 0.92 16 .... .... 16
100.0 37.0 41.5 48.5 0.85 15 15
75.0 37.5 42.0 52.5 0.80 14 14
60.0 33.0 35.0 40.0 0.87
WSA-140
90.0 40.0 34.5 44.5 0.73 19 19
D U HF W HF/W P S B T
WSA-T2
350.0 37.0 38.5 20 20
270.0 33.5 42.0 18 18
200.0 32.0 .... 17 17
150.0 32.0 40.5 38.5 1.05
WSA-11
410.0 34.0 34.0 crushed 23 23
300.0 39.5 31.0 crushed 22 22
200.0 34.0 37.5 crushed
UT-30628
150.0 36.5 36.5 40.5 0.90 25 25
100.0 34.5 34.0 37.0 0.92 24 24
75.0 .... 34.0 40.0 0.85 19 19
UT-30661
150.0 32.5 46.5 42.0 1.11 21 21
100.0 33.5 38.5 21 21
75.0 34.0 39.5 44.0 0.89
In addition to the individuals listed
above, UT-30674, UT-31303, and the in-
dividual illustrated by Dane (1929, pi. 10,
figs. 1, 2) can be assigned to this species.
Remarks. —If only one had more
coarsely ornamented juveniles, one would
place Delawarella danei, n. sp., inthe genus
Australiella Collignon. However, D. danei
seems to be no more than a coarsely orna-
mented geographic subspecies of Dela-
warella delawarensis (Morton), and D.
delawarensis does occur with D. danei in
Texas. Individuals like UT-30628 (pi. 64,
fig. 1;pi. 65, fig. 2; pi. 66, fig.3) are even
transitional to more coarsely ornate indi-
viduals of Delawarella delawarensis. For
this reason it seems best to retain D. danei
in the genus Delawarella. Whether other
species of Delawarella are retained in Aus-
traliella because only the juvenile forms
are known is conjectural. D. danei is more
coarsely ornate than any other species of
Delawarella, except D.roedereri Collignon
and D. sabinalensis, n. sp. D.roedereri and
D.sabinalensis both have higher whorl sec-
tions in the more adult forms (diameters
beyond 150 mm.) and also have intercal-
ated ribs. Juveniles of Delawarella danei
have the same appearance as Australiella
moreti Collignon, which Collignon (1948)
lists as Middle Campanian. A. vinassai
(Venzo, 1936) has less clavate tubercles,
and the marginal tubercles are displaced
much further dorsad than on D. danei.
Horizon and localities.—The localities
for the individuals in the Adkins collec-
tions have not yet been determined, but
the lithology is the same as that of the
holotype of Delawarella danei, n. sp. UT—
30674 is from the "red rock" of the Gober
chalk, Maness quarry, Roxton Area, Lamar
County, Texas; collector, R. T. Hazzard.
UT-30628 and UT-30661 are from the
same locality and horizon as the holotype
and also were collected by R. T. Hazzard.
Delawarella danei is from the zone of
Delawarella delawarensis, Lower Cam-
panian.
Genus AUSTRALIEIXA Collignon, 1948
=Austinites, Adkins, 1933, nomen nudum
AUSTRALIELLA AUSTINENSIS, n. sp.
PI. 64, figs. 3, 4; pi. 65, fig. 6; pi. 67, figs. 4-6;
text fig. 28'e
n. gen. [nomen nudum] Adkins,
1933, p. 407
="a new ammonite genus closest related to
Mortoniceras" in Adkins, 1933, p. 453
Holotype.—WSA-65, from Bureau of
Economic Geology collection 2576, 1%
miles southeast of Austin. The fossil was
probably part of the Third Texas (Dum-
ble) Survey collections, and was collected
when Austin was much smaller than now.
The fossil is Senonian.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, sub-
latumbilicate, carinate. The whorl section
is always wider than high (HF/W ranging
from 0.68 to 0.74) intercostally, being a
depressed circle, and costally a depressed
quadrangle.
Costation is coarse, ranging from 13 to
15 ribs per volution. There are about two
ventral clavae per rib.From the horn each
ribprojects orad to a clava. Tuberculation
consists of umbilical nodes, horns (pre-
sumably the fourth or marginal, but the
submarginal or third has not been elimi-
nated as the tubercle possibly forming this
horn),and the ventral clavae.
Aperture and sutures are unknown, since
both individuals are septate throughout,
but not illustrating a good suture.
Measurements are as follows:
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D . U HF W HF/W
WSA-65 (holotype)
75.0 36.0 42.0 61.5 0.68
48.0 37.5 39.5 61.5 0.68
UT-2
45.0 48.0 41.0 56.0 0.74
Remarks. —Australiella austinensis, n.
sp., is the oldest of the species of Austral-
iella. It is closer morphologically to A.
australis (Besaire) than to other species
of the genus. However, the horns are not
as long, the intercalated clavae have less
well developed ribs, and the umbilical
tubercles are stronger on A. austinensis.
A. vinassai (Venzo, 1936) is as robust in
ornamentation as A. austinensis, but is
higher whorled.
Horizon and localities. —Besaire's spe-
cies, Australiella australis, is Middle Cam-
panian according to Collignon (1948). A.
austinensis, n. sp., is probably Lower
Santonian, but could be lowest Campanian.
The holotype was collected for the Dumble
Survey 1% miles southeast of Austin. This
wouldplace iteither information B,Lower
Santonian, or the Dessau chalk, Lower
Campanian. UT-2 is from Duval Street,
Austin, Travis County, Texas, and the
label reads "from the contact with the
Buda." Since there is no Buda on Duval
Street, this leaves some doubt as to the
validity of any part of the label. Allthat
can be said at this time is that Australiella
austinensis, n. sp., is either from formation
B or the Dessau chalk. Formation B seems
the most likely if the label information is
at all correct, because Duval Street ran
on Formation B for most of its length in
the Austin of 70 years ago, when this fossil
was collected.
AUSTRALIELLA PATTONI, n. sp.
PI. 65, figs. 4, 5; pi. 66, figs. 1, 2, 5, 6; pi. 68,
figs. 1-3, 6; text figs. 24b, 26h, 33ac, 34dg
Holotype.—UT-181228, Dessau chalk,
Travis County, Texas.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, very
narrowly sublatumbilicate, arched, cari-
nate. The whorl section is slightly higher
than wide throughout the ontogeny, HF/W
ranging from 1.09 to 1.20. The intercostal
section is subcircular, with greatest width
at mid flank at all growth stages observ-
able. The costal section is quadrate at all
stages because of the positioning of the
large marginal and umbilical tubercles.
Costation is sparse, there being from
about 15 to about 20 ribs per volution, the
lower numbers occurring at the smaller
diameters. Costae are slightly prosiradiate,
some with a sharp genuflection orad be-
tween the marginal tubercle and the ex-
ternal clava. Costae are weakened just
dorsad of mid flank; costae and intercostae
are about the same width.
The umbilical tubercles are nodate
throughout and are located almost on the
umbilical wall. The marginal tubercles
form small horns projecting ventrolaterad
at an angle of about 60° with the plane of
coiling. The external clavae are small,
neat, and average 2 to 3 per rib, but there
isno consistent relationship in the number
of ventral clavae to costae.
All specimens are septate throughout.
The ventral saddle is typically texanitine,
most of the elements lying just mediad to
the external clavae. The first saddle is
extra wide, with the auxilliary lobe dis-
placed ventrad to accommodate the large
marginal horn within the loop of the dor-
sad auxilliary saddle. The first lateral
lobe covers most of the flank between the
two tubercles, and is extremely short, and
bifid, with two extremely long auxilliary
fingers. Insufficient individuals are known
to determine the variability of the sutural
pattern. The sutures of such ornate species
are usually 1 extremely variable. Thus, as
yet, the important sutural features cannot
be stated.
Measurements of four individuals fol-
low. Figures marked with an asterisk are
inmm.
D U HF W HF/W P S B T
UT-18122B (holotype)
64.0 36.0 36.5 31.5 1.17
50.0 33.0 38.0 33.0 1.15
40.0 34.0 41.5 35.0 1.18
UT-18122A
40.0* 37.0* 1.08
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D U HF W HF/W P S B T
BEG-34747
60.0 32.5 40.0 35.0 1.14 16 .... 2 20
40.0 35.0 42.5 40.0 1.06 15 .... 1 17
30.0 33.5 43.5 38.5 1.13 16 16
BEG-20278
100.0 36.0 42.0 35.0 1.20 20 20
75.0 33.5 41.5 40.0 1.03 19 19
60.0 34.0 41.0 39.0 1.04 18 18
50.0 35.0 43.0 39.0 1.05 19 19
40.0 32.5 40.0 40.0 1.00 19 19
25.0 34.0 44.0 44.0 1.00 16 16
Remarks. —Australiella pattoni, n. sp.,
is different from all other species of Aus-
traliella in retaining a consistent whorl
shape and a consistent ornamentation
through at least one complete volution.
A. antsirasiraensis Collignon, A. australis
(Besaire), A. subaustralis Collignon, A.
moreti Collignon, A. vinassai (Venzo),
and A. welderi, n. sp., all complete rather
remarkable changes in ornamentation and
whorl section within one volution. A. pat-
toni can be distinguished from A.austin-
ensis, n. sp., because of the very depressed
whorl section of the latter. A. vinassai
(Venzo, 1936) has the intercalations at
mid flank; such intercalations are absent
inA.pattoni.
The species is named for J. L. Patton,
whose master's thesis (1932) was on the
paleontology of the Austin chalk. Patton's
thesis was of great aid in checking locality
data and other information on important
fossils that would have been lost otherwise.
Inaddition to the specimens listed above
UT-6belongs to A.pattoni, and there are
two more specimens in Miss Wollman's
collection.
Horizon and localities. —Only seven in-
dividuals of Australiella pattoni, n. sp., are
known to the writer. Five of these are from
the Dessau chalk, the holotype from Pilot
Knob, Travis County. UT-18122A is from
the Dessau formation, just above the
Pyconodonte aucella biostrome, East Ave-
nue and Thirteenth Street, Austin, Travis
County, Texas. BEG-34747 is from the
Dessau chalk on Big Walnut Creek, just
downstream from the Cameron road cross-
ing, Travis County, and the two specimens
in the Wollman collection are from the
Dessau chalk on Williamson Creek, col-
lected in place with Submortoniceras
tequesquitense, n. sp. BEG-20278 is from
the northeast flank of the Davis Mountains,
Jeff Davis County, Texas ;the exact horizon
is undetermined in this faulted area. A
specimen in the U. S. National Museum
(U. S. G. S. Mesozoic locality 769) from
the lower falls of the Guadalupe, just below
the Missouri Pacific railroad bridge, New
Braunfels, Comal County, Texas, was col-
lected by T. W.Stanton in1890; itseems to
belong to Australiella pattoni, n. sp. All
individuals are Lower Campanian, zone of
Submortoniceras tequesquitense, n. sp.
AUSTRALIELLA WELDERI, n. sp.
PI. 65, fig. 3; pi. 68, figs. 4, 5; text figs. 25kn
Holotype.—UT-30479, from the Ana-
cacho limestone, from 30 feet above the
Exogyra laeviuscula beds on the Sabinal
River, 514 miles north of Sabinal, Uvalde
County, Texas ;collected by Frank Welder.
Specific characters. —Oligogyral, excen-
trumbilicate, gradumbilicate to sub-
gradumbilicate, narrowly sublatumbilicate,
broadly arched, carinate. The whorl section
is wider than high at diameters of 60 mm.
and less, becoming higher than wide at
diameters of 75 mm. and more. The inter-
costal whorl section is squat and tumid,
being subcircular to a diameter of 60 mm.,
expanding rapidly inheight from there to
the 75 mm. diameter at which itbecomes
oval to subquadrate. The greatest inter-
costal width remains near mid flank
throughout the ontogeny. The costal whorl
section is a little more squarish than the
intercostal, the greatest width at the mar-
ginal tubercle at diameters of less than 50
mm., migrating to the umbilical tubercle at
diameters of greater than 50 mm. The
umbilical diameter (U) decreases propor-
tionately, with age.
Costation is sparse, there being 21 pri-
mary ribs on the outer whorl, the only
whorl visible. Costae are about twice as
wide as intercostae throughout the on-
togeny, are prosiradiate to rectiradiate,
with a strong adorad geniculation ventrad
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of the marginal tubercle. The external
clavae appear to be related to the ribs;
there are 38 clavae on the whorl which
bears 21 ribs. Twenty-one of the clavae
terminate the primary ribs; 17 of them are
intercalated ventrad of the marginal row of
tubercles. There are, of course, three rows
of tubercles, umbilical, marginal, and the
external. At diameters of less than 50 mm.
the marginal tubercles are almost small
horns, decreasing in relative size at diam-
eters of more than 50 mm. and becoming
merely nodate. The umbilical tubercles are
nodate throughout the ontogeny, and pre-
ceding the 50 mm. diameter are smaller
than the marginal tubercles.
The suture and aperture could not be
recovered, but part of the body chamber
seems to be preserved.
Measurements of the holotype (UT—
30479 ) are as follows:
D U HF W HF/W P S B T
75.0 35.5 42.5 36.5 1.16 21 21
60.0 36.0 36.0 44.0 0.82
40.0 41.5 39.0 48.5 0.67
30.0 45.0 45.0 51.5 0.86
Remarks. —Australiella welderi, n. sp.,
seems to be more closely related to A.
antsirasiraensis Collignon (1948, pi. 28,
figs. 3, 3a) than to other species of the
genus, lacking the intercalated costae of
A.subaustralis Collignon, and with greater
spacing between the first and fourth tuber-
cles. Costation is not as coarse inA.welderi
as inA.australis (Besaire) ,and the whorls
of A. moreti Collignon remain more tumid
to all diameters. At diameters of 70 mm.
the costae become pinched and narrowed
between the umbilical and marginal tuber-
cles in A. antsirasiraensis Collignon. The
diameters of the umbilicus of A. antsira-
siraensis and A. welderi, n. sp., are similar
as are the densities of costation and the
general configuration. A.pattoni, n.sp., re-
tains the marginal horns to much later di-
ameters than does A. welderi. A. vinassai
(Venzo, 1936) does not have marginal
horns, and has mid flank intercalations.
Horizon and localities.—The holotype of
Australiella welderi, n. sp., is from the
Anacacho limestone, Sabinal River, from
30 feet above the Exogyra laeviuscula beds,
Uvalde County, Texas. It is from the zone
of Delawarella delawarensis (Morton) and
was found inassociation with Submorton-
iceras vanuxemi (Morton).A second speci-
men is in the U. S. National Museum
(U. S. G. S. Mesozoic locality 1878) and
is also from the Anacacho limestone (hori-
zon undesignated), Sabinal River, Uvalde
County, Texas.
Genus DEFORDICERAS, n. gen.
Type species. —Defordiceras hazzardi, n.
sp.
Generic characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, widely
sublatumbilicate, arched. The whorl section
is oval, slightly higher than wide (HF/W
from about 1.1 to 1.2) in the adult, more
flat-sided in young. Costation is dense in
the earlier whorls, sparse in the later
whorls. Ribs on the earlier whorls contain
many bifurcations, but are single and pri-
mary on the outer whorls. Tuberculation
is reduced on the earlier whorls, but be-
comes pronounced on the outer whorls
where there are three tubercles on each
side, intexanitid terms the external (fifth),
the submarginal (third), and the lateral
(second) ; the designation being morpho-
logical, not phylogenetic. There isno keel.
The suture, only partly known, is defi-
nitely acanthoceratine, the elements of the
suture not highly frilled.
Horizon.—Probably Santonian.
DEFORDICERAS HAZZARDI,n. sp.
PL 69, figs. 3-5;text fig. 21bf
Holotype.—BEG-20285, from the Ter-
lingua formation, Aqua Fria Quadrangle,
Brewster County, Texas.
Specific characters. —Since only the
holotype of the species is known and the
genus is monospecific, the specific charac-
ters are the same as those for the genus,
withthe following details which seem tobe
of specific importance only. The species is
more flat-sided in the young than in the
adult, and in the specimen this juvenile
flattening has been emphasized by sedi-
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mentary processes. The earlier whorls are
densicostate, the last whorls more sparsi-
costate, but the last observable whorl is
septate throughout. There are about 20
ribs on the last volution and an estimated
40 ribs per volution on the preceding
whorl. The ribs are low on the inner whorls,
with intercostae and costae about equal in
width. On the last whorl costae are about
1/2 the width of the intercostae, and the
ribs are high and symmetrical in section.
The ribs on the outer whorl are single and
primary; on the preceding whorls there
are many bifurcations.
Tuberculation is reduced on the earlier
whorls, but becomes pronounced on the
last whorl where there are three tubercles
on each side, allnodate, and positioned, in
morphological terms of the texanitines, as
external (fifth),submarginal (third), and
lateral (second). There is no keel.
The suture, only partly preserved, is
definitely acanthoceratine, the ventral lobe
is slightly asymmetrical to the right. The
elements of the suture are nothighly frilled,
but the first saddle bears a small auxiliary
lobe asymmetrical dorsad, and there is a
well developed first lobe, the trend of
which is concave ventrad.
Measurements of the holotype (BEG-
20285) are as follows:
D U HF W HF/W P S B T
170.0 43.5 35.5 31.0 1.14 22± 22±
125.0 .... 38.5
100.0 .... 37.0
Remarks. —Defordiceras hazzardi, n.
gen., n. sp., might at first glance be con-
sidered a monstrosity. Upon further ex-
amination one fails to find anything of
which it could be a monstrosity. The entire
lack of any keel, and the possession of en-
tirely nodate, rather than clavate external
tubercles indicate no close relation to any
late texanitine lineage. Furthermore, al-
though definitely acanthoceratine, the
suture, particularly the first lateral lobe
and first lateral saddle, shows no relation to
texanitine sutures, but is closer to some
sutures of adult Prionocycloceras guaya-
banum (Steinmann) (text fig. 33d) or
Turonian collignoniceratines. Other collig-
noniceratids, such as Peroniceratinae, Bar-
roisiceratinae, and Lenticeratinae, show
even less relationship to Defordiceras, n.
gen. Although very badly preserved the
ribs indicate a steady, ontogenetic develop-
ment, rather than some strange accident to
a half-grown animal.
Whether or not D. hazzardi can be re-
lated to some such form as Bevahites (?)
bicrenulatus Collignon (1948, pi. 27, figs.
1, la) by the loss of the keel and the ven-
trad migration of the ventral clavae or ex-
ternal nodes is problematical. B. (?) bi-
crenulatus has more than three rows of
tubercles per side, but the tubercle develop-
ment inDefordiceras is not yet known, be-
cause of missing ontogeny. Defordiceras
hazzardi, n. sp., isprobably older than the
Lower Campanian age given by Collignon
(1948) forß (?) bicrenulatus.
Horizon and locality.—The holotype and
only specimen of Defordiceras hazzardi,
n. gen., n. sp., is from float, below the
Inoceramus undulatoplicatus zone, Aqua
Fria Quadrangle, Brewster County, Texas.
This means itcould have fallen to its pres-
ent position from anywhere in the Santon-
ian orLower Campanian, but the preserva-
tion of the tubercles on the outer whorl of
the steinkern is so good that the fossil prob-
ably did not wash far, and is from the San-
tonian.
Subfamily BARROISICERATINAE Basse, 1947
Genus TEXASIA Reeside, 1932
TEXASIA DENTATOCARINATA (Romer, 1852)
PI. 72, figs. 1-3, 6, 7; pi. 73, figs. 1-3, 5, 6, 10;
text figs. lOhpq, lib
=Ammonites dentatocarinatus Romer, 1852, p.
33, pi. 1, figs. 2abc; Hill,1901, pi. 44, figs. 3,
3a
—Schloenbachia (Barroisiceras) dentatocarina-
tus Lasswitz, 1904, p. 249;Grabau and Shimer,
1910, figs. 1502ab
=Barroisiceras haberjellneri (Haver) (part) in
Scott, 1927, p. 109
=Barroisiceras dentatocarinatum (Romer) in
Adkins, 1928, p. 252; Adkins, 1933, p. 407, 453
=Barroisiceras (Texasia) dentatocarinatum
(Romer) in Reeside, 1932, p. 15-16, pi.3, figs.
1-10, pi. 4, figs. 1-3, pi. 5, fig. 1; Wright
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(Arkell, Kummel, and Wright, 1957) p. L432
Not Ammonites dentatocarinatus Romer in
Fritsch and Schloenbach, 1872, p. 32, pi. 16,
figs. 1-3; Whitfield, 1892, pi. 41, figs. 3-4
Not Barroisiceras dentatocarinatum (Romer) in
Weller, 1907, p. 836, pi. 101, figs. 5-6
Holotype.—Presumably at the Univer-
sity of Breslau. A cast of the holotype is
deposited at the Bureau of Economic
Geology, The University of Texas, Austin,
Texas.
Specific characters. —Reeside (1932)
has satisfactorily covered this species, and
it seems unnecessary to repeat this material
here.
Measurements are as follows :
D U HF W HF/W P S B T
Holotype, from the cast
75.0 23.5 46.5 22.5 2.02 6 19 .... 25
60.0 23.5 46.0 25.0 1.84
50.0 22.0 44.0 26.0 1.69
40.0 22.0 48.0 30.0 1.60
UT-19873
65.0 26.0 43.0 22.5 1.93 9 15 .... 24
WSA-65
96.0 31.0 39.5 25.0 1.58 11 14 .... 25
75.0 29.0 45.0 20.0 2.25
50.0 .... 44.0 20.0 2.20
Remarks. —No individuals of Texasia
dentatocarinata (Romer) incollections in
Texas approach the size of the large in-
dividual illustrated by Reeside (1932, pi.
3, figs. 9, 10; pi.4, fig. 3;and pi.5, fig.1).
This species is apparently an end product
of a lineage passing through T. dartoni
Reeside, as Adkins (1933) has already
shown T. dentatocarinata to be younger
than T.dartoni.
Horizon and localities.—Texasia denta-
tocarinata (Romer) occurs in the zone of
Bevahites bevahensis Collignon. According
to Adkins T. dentatocarinata occurs in the
upper Austin chalk (1933, p. 407) ,but on
page 453 he lists itfrom the middle Austin
chalk. Individuals known to me are from
the Dessau limestone, which is the "upper"
Austin chalk of Central Texas. Texasia
dentatocarinata is said by Adkins (1933)
tobe Coniacian, and the species is so listed
by Arkell,Kummel, and Wright (1957).
This is the reason that Adkins had to list
Stantonoceras guadalupae (Romer) from
the Taylor; presumably it could not occur
with T. dentatocarinata at New Braunfels,
ifthe latter were Coniacian and the former
Campanian. Texasia dentatocarinata has
been collected from the same bed with
Bevahites bevahensis Collignon, Pseudo-
schloenbachia mexicana (Renz) ,Texanites
shiloensis, n. sp., Glyptoxoceras ellisoni,
n. sp., and Eutrephoceras campbelli
(Meek), where itis uppermost Santonian,
and it ranges upward into the Dessau
chalk, zone of Submortoniceras tequesqui-
tense, where it willeventually be found in
association with Placenticeras guadalupae
(Romer) .
T. dentatocarinata has been collected
from the Dessau limestone near Sprinkle,
on the Cameron Road, Travis County, and
from the base of the Dessau limestone on
Brushy Creek, south of Hutto, Williamson
County, Texas. Specimens in the Univer-
sity of Texas collections include UT-186,
UT-19873, WSA-65, UT-30558 (a cast
of the holotype) ,and UT—30566. There is
an additional specimen in the U. S. Na-
tional Museum, U. S. G. S. Mesozoic
locality 16770, which is a locality in the
Austin chalk on Tequesquite Creek, Kin-
ney County, Texas; the specimen was col-
lected by J. A.Udden. Anadditional speci-
men, UT-14169, is from the Terlingua
marl in the Study Butte area, a horizon
equivalent to beds erroneously considered
to be of Taylor age by Yates and Thomp-
son (1959).
Genus PSEUDOSCHLOENBACHIA Spath, 1921
The species described below range in
age from late lower Santonian to Campan-
ian. The juvenile and the suture both indi-
cate a Gauthiericeras lineage viaBarroisic-
eras. Some willprobably object to my ex-
tending the genus into the Santonian, but
this seems the best solution until the entire
problem of the genus Pseudoschloenbachia
is ina more satisfactory condition. The su-
tures of all the species known to me relate
Pseudoschloenbachia more closely to the
Barroisiceratinae than to the Lenticera-
tinae, hence the above assignment.
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PSEUDOSCHLOENBACHIA MEXICANA (Renz, 1936)
PI. 29, figs. 3, 4; pi. 30, figs. 1-7; pi. 31, figs. 1,
3-9; pi. 32, figs. 1-6; pi.33, figs. 1-3, 5-7; pi. 44,
fig. 1; text figs. 13e, 28d, '29bd
=Schloenbachia bertrandi Grossouvre var. mexi-
cana Renz, 1936, pp. 6-8, pi. 3, figs. 1, la, and
pi. 1, figs. 2, 2a
Holotype.—No holotype, as Ican de-
termine, was designated by Renz (1936),
and this might lead to some doubt as to the
validity of the species, the date of publi-
cation being later than 1932. Since Renz
illustrated two individuals under this name
it becomes necessary to select a holotype ;
Iso designate the individual represented
by Renz's PL 3, figs. 1, la (Renz, 1936).
Renz does not tell which of these fossils is
no. 4 and which isno. 5 of the Bose-Staub
collection. Allfigures can be duplicated by
material from the base of the Dessau lime-
stone.
Specific characters. —Oligogyral, con-
centrumbilicate, subgradumbilicate, very
narrowly sublatumbilicate to subangus-
tumbilicate, arched and carinate inter-
costally, costally carinatifastigate. The
whorl section is higher than wide, HF/W
ranging at smaller diameters from 1.0 to
1.3 and from 1.2 to 1.5 or more at diam-
eters of 100 to 150 mm. The intercostal
section is suboval in younger forms, be-
coming oval at diameters of 100 mm.; the
greatest intercostal width is at mid flank
at the 60 mm. diameter, becoming more
dorsad, until at the 100 mm. diameter, the
greatest intercostal width is just ventrad
of the umbilical tubercle. The costal section
is quadrangular at the 50 mm. diameter,
becoming trapezoidal at the 100 mm. di-
ameter with flanks converging ventrad.
The greatest costal width is at the umbilical
tubercle throughout the ontogeny.
Costation is moderate, UT-19821 show-
ing 12 primary and 11 secondary ribs at
the 100 mm. diameter. At about a 165 mm.
diameter Renz's individual (PL 3, figs. 1,
la) shows 17 primary and 16 secondary
ribs. Other individuals show a range of
from 6 or 7 primary and secondary ribs at
diameters of 40 or 50mm., to the maximum
of 17 primary and 16 secondary at a diam-
eter of 165 mm., the number of ribs in-
creasing with size. Because of a slight
thickening of the rib at mid flank some
individuals show a distinct biconcavity of
ribs at diameters of about 100 mm.,
whereas others have ribs normally concave
orad. The ribs are weak throughout, being
weakest at mid flank, except for a local
thickening of the rib in some individuals.
There are ventrolateral and umbilical
tubercles, the latter bullate, the former
clavate and with the ribs extending well
ventrad of the ventrolateral clavae and
hooking orad in a broad curve. In the
earlier whorls there is a slight thickening
which might be called a lateral node if suf-
ficient imagination is supplied. In later
whorls this thickening occurs at the point
of bifurcation or intercalation and joins
the two curves of the biconcave primary
rib. The umbilical tubercle is on the umbil-
ical wall. Costae are about twice as wide as
the inter costae throughout the ontogeny,
ifall costae are considered. The interpri-
mary width is considerably more than the
width of the primary costae. As pointed out
by Renz (1936) in earlier whorls the sec-
ondary ribs begin with the ventrolateral
clavae, but on the outer whorls (beyond
the 75 mm. diameter) the secondary ribs
begin at mid flank.
Overlap is dorsad of mid flank, covering
the mid flank thickening of the costae. Most
of the individuals are from the Jonah cal-
carenite and the septation is poorly pre-
served. In 8EG—20273 septation ceases
at about 150 mm. and about 150° of body
chamber is preserved, but it is so badly de-
formed as to defy description. Septation
seems to cease at about 85 mm. on UT—
19821. Renz describes the presence of a
body chamber on one of his specimens, but
does not say how much of itis present ;the
apertures are missing on his illustrations.
UT-181238 is septate to at least the 125
mm. diameter.
The sutures are likewise difficult to re-
produce, being corroded. UT—IBI24A
shows greater solution on the dorsal side
of the first lateral lobe than on the ventral
side. The ventral lobe is deep, withshallow
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ventral saddle and with bifid auxiliary
lobes; the first lateral saddle is bifid and
the first lateral lobe trifid. The tubercles
are not pronounced enough to alter the ap-
pearance of the sutures. The suture of
UT-19821 is more complicated than that
of most species of Gauthiericeras, ap-
proaching more the sutures of species of
Pseudoschloenbachia and Barroisiceras.
Measurements of several individuals are
as follows:
D U HF W HF/W P S B T
UT-7
50.0 25.0 42.0
UT-18123A
100.0 21.5 44.0 30.5 1.44 12 11 .... 23
75.0 19.5 50.0 32.5 1.53
BEG-20273
150.0 31.5 54.5 41.5 1.31
125.0 25.0 40.5 31.5 1.28
100.0 28.0 44.0 31.5 1.40
75.0 27.5 47.5 34.5 1.36
50.0 26.0 44.0 41.0 1.07
40.0 27.5 46.5 46.5 1.00
30.0 26.5 48.5 45.0 1.07
UT-18124A
65.0 24.5 47.0 32.0 1.47
40.0 22.5 42.5 30.0 1.41
UT-18123E
125.0 26.5 '45.5 28.0 1.62
100.0 26.5 44.5 31.0 1.43 12 11 .... 23
75.0 27.5 43.5 32.5 1.34
UT-18124C
135.0 29.0 36.0 28.0 1.28
100.0 27.5 41.5 32.0 1.28
Renz, PI.1, fig.2
75.0 30.0 39.5 39.0 1.10 9 9 .... 18
60.0 31.0 42.5 7 ? .... ?
50.0 30.0 42.0 42.0 1.00 7 ? .... ?
40.0 27.5 39.0 6 ? .... ?
UT-18121
70.0 26.5 43.0 38.5 1.12 10 10 .... 20
50.0 24.0 44.0 45.0 0.98
35.0 24.0 50.0 47.0 1.06
Holotype from Renz's figures
150.0 32.0 39.0 _
100.0 33.5 42.0 37.5 1.12
UT-19821
100.0 27.0 44.0 33.0 1.35 12 11 .... '23
75,0 25.5 40.0 33.5 1.20
60.0 25.0 41.5 35.0 1.19
WSA-66
86.0 21.0 42.0 28.5 1.47 13 11 .... 24
D U HF W HF/W P S B T
50.0 24.0 46.0 26.0 1.77 (crushed?)
40.0 23.5 46.5
WSA-67
109.0 26.0 46.5 30.0 1.55 13 14 .... 27
75.0 24.0 43.5 30.0 1.45
53.0 27.5 43.0 35.0 1.23
WSA-68
120.0 30.5 40.0 37.5 1.07 14 15 .... 29
100.0 30.5 41.0 36.0 1.14
75,0 26,5 38.0 26.5 1.42
WSA-70
79.0 26.5 48,0 35.5 1.35 9 13 .... 22
50.0 25,0 44.0 34.0 1.29
WSA-260-261
140.0 33.0 46.5 39.5 1.18
100.0 .... 43.0 36.0 1.19 10 11 .... 21
75.0 .... 44.0 41.0 1.07 9 10 .... 19
60.0 .... 43.5 43.5 1.00
50.0 .... 44.0 42.0 1.05
40.0 .... 42.5 42.5 1.00
30.0 .... 50.0 50.0 1.00
WSA-264
90.0 27.0 36.0 8 11 .... 19
Remarks. —The juveniles of Pseudo-
schloenbachia mexicana (Renz) are gau-
thiericerine in shape, much like larger G.
margae, but with fewer costae. Ihave re-
moved Renz's form from subspecific cate-
gory as a subspecies of Grossouvre's
(1894) "Schloenbachia" bertrandi, but
Renz's species may well be a geographic
subspecies of some of the South African or
European forms. Whether Grossouvre's
species is derived from a barroisicerine
lineage or notIcannot decide from the il-
lustrations. The age of Renz's species is not
greatly different from that of Grossouvre's,
ranging through the Upper Santonian, and
perhaps first appearing in the late Lower
Santonian.
Grossouvre's specimens of "Schloen-
bachia" bertrandi show only a few uneven
serrations on the keel (Grossouvre, 1894,
PL 29, figs. 6ab, and PI. 38, fig. 1) and
these could be interpreted as accidental
weathering. However, some serration oc-
curs on intermediate sizes in Pseudo-
schloenbachia mexicana (75 mm. to 100
mm. or 125 mm. diameters), but the juve-
niles are keeled and non-serrate, and also
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serration disappears on the adult. "Schloen-
bachia" flicki Pervinquiere (1910) is
much more coarsely costate at larger di-
ameters than is Pseudoschloenbachia mexi-
cana (Renz) .
The Barroisicerine (or Lenticerine, if
Pseudoschloenbachia is assigned thereto)
lineage is polyphyletic, because Pseudo-
schloenbachia, as now used, is polyphyletic,
even if one excludes "Schloenbachia" gla-
bra Spath. The lineages of the Coniacian
and Campanian species are different.
The juvenile specimens described in the
following pages are most likely juveniles
of this species, but it is not definite. There
is a superficial similarity in ornamentation
at comparable diameters to Dordiella
bakundu Reyment (1957), but the simi-
larity is only superficial, the sutures being
quite different.
In addition to the fossils for which
measurements are listed above, 11 more
specimens from The University of Texas
collections are assigned to P. mexicana
(Renz) .
Horizon and localities. —Renz (1936)
gives two localities for his two individuals
of Pseudoschloenbachia mexicana, Arroyo
Tecolote and Arroyo del Fresno, Coahuila,
near Jimenez. However, he does not state
which individual is from which locality.
UT-19821 is from the Inoceramus undu-
latoplicatus zone of the Aqua Fria Quad-
rangle, Trans-Pecos Texas (Moon, 1953) ;
collected by C. Gardley Moon; it is prob-
ably from the upper part of the Lower
Santonian. Most of the individuals of
Pseudoschloenbachia mexicana (Renz)
are from the base of the Dessau limestone
(uppermost Santonian) on Brushy Creek,
Williamson County, and are associated
with Texanites shiloensis, n. sp., Glyptox-
oceras sp., Bevahites bevahensis Collignon,
and Eutrephoceras campbelli (Meek) .
The species is also known from the first
chalk hill (Terlingua formation) west of
Study Butte on the road to Terlingua,
Brewster County, and from other localities
in the Terlingua and Study Butte areas,
Brewster County, Texas.
PSEUDOSCHLOENBACHIA sp. juv.cf. P. MEXICA\A
(Renz, 1936)
PI. 30, figs. 8, 9; pi.31, fig. 2; pi. 33, fig. 4
Remarks. —The specimen illustrated,
WSA-90, is more robust and broader than
are the more normal juveniles of Pseudo-
schloenbachia mexicana (Renz). Whether
this is just normal variation in juveniles
or this specimen is the young of another
species is not known.
Horizon and localities.- —WSA-90 is
from the Austin group, probably from the
Dessau chalk, and was found along the
San Marcos-New Braunfels Highway, y2y2
mile south of the Hays-Comal County line,
Comal County, Texas. Collector, C. W.
Horton.
PSEUDOSCHLOENBACHIA CHISPAENSIS Adkins,
1929
PI. 15, figs. 3-5, 8; pi. 75, figs. 1-4; pi. 76, figs.
1-4, 6; text figs. lOen, lldjkopr
=Pseudoschloenbachia chispaensis Adkins, 1929,
p. 210, pi. 5, figs. 5, 6
Holotype.—BEG-3009, from the San
Carlos beds, from about 14 miles south of
Chispa Summit on the Chispa-San Carlos
Road, western Presidio County; Lower
Campanian.
Specific c/iaractfers.— Oligogyral, con-
centrumbilicate, gradumbilicate, widely
angustumbilicate to narrowly subangust-
umbilicate, carinate, convexifastigate ;
whorl section high (HF/W is about 1.5
at diameters of 15 mm., increasing to a
figure of about 2.00 at greater diameters) ,
flanks slightly arched, greatest width at the
end of the first % tol/3 of the flanks, flanks
converging slightly ventrad.
Costation is fine, sinuous, and moder-
ately dense; the costae are low and rounded
in section, primary costae ending at a
small bullate umbilical tubercle. The
ventral ends of the costae are drawn out
into long, low bullae which are almost l/3
of the length of the flank. Depending on
the position of the intercalations, sinu-
osity may verge onbiconcavity. There may
be 2 to 4 ribs per umbilical tubercle, and
there are at least 3 points of intercalation.
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allon the umbilical % of the flank. Costa-
tion usually becomes extremely weak on
the first % of the flank. On poorly pre-
served individuals costation may appear to
be entirely absent on the flanks or part of
the flanks. There is great specific variation
in the degree of effacement of costation,
and poor preservation enhances this varia-
tion. There are about 33 ribs per volution
at a diameter of 20 mm., and this number
increases to range from 36 to 42 ribs per
volution at greater diameters.
The low, long ventral bullae are so low
as to hardly merit the name bulla. Small
umbilical bullae are also present. There are
about 6 or 7 umbilical bullae per volution
to 33 to 40 ventral bullae.
UT-19816, UT-19820, UT-19888, UT-
19800, BEG-3009, and many other speci-
mens are all septate throughout. Several
sutures are preserved, those on the holotype
being quite magnificent. The ventral lobe
is short and wide, with large subsidiary
lobes. The first lateral saddle is divided
symmetrically by the single subsidiary
element of the next smaller grade. The first
lateral lobe is about as long as, or a little
longer than, the ventral saddle, and is
trifid.
Measurements are as follows:
D U HF W HF/W P S B T
UT-19800
20.0 17.5 47.5 30.0 1.58 32±
15.0 16.5 47.0 33.5 1.40
UT-19813
50.0 21.0 50.0 24.0 2.25
40.0 20.0 47.5 23.5 2.00
30.0 18.5 52.0 23.5 2.21
UT-19811
100.0 21.0 51.0 25.0 2.02
75.0 22.0 50.0 26.5 1.87
UT-19820
100.0 20.5 49.0 25.0 1.95
75.0 21.0 45.5 23.5 1.95
60.0 19.0 44.0 21.5 1.95
BEG-3009 (holotype)
91.0 20.5 47.5 26.0 1.83 18 24 ... 42
75.0 20.0 48.0 26.5 1.80
60.0 20.0 50.0 23.5 2.14
UT-30602
58.0 19.0 49.0 23.5 2.06 25 10 .... 35
40.0 1.9.5 51.5 23.5 2.16
Remarks. —Pseudoschloenbachia chis-
paensis Adkins is a large species, as is P.
mexicana (Renz) , if the sizes of other
illustrated species are any indication, but
illustration size may not mean much since
nearly all of the individuals are septate
throughout. The illustrations of P. um-
bulazi (Baily) and P. griesbachi (Van
Hoepen) are of individuals not much
larger than the smallest juvenile of P.
chispaensis in the collections that Ihave
studied. Someday a study should be made
concerning the total variation of this
species. There are over a hundred speci-
mens available. P. chispaensis is different
from other species of the genus because it
is much more densicostate.
Horizon and locality.—From the Lower
Campanian of Trans-Pecos Texas. No
specimen of Pseudoschloenbachia chis-
paensis Adkins has yet been collected east
of the San Carlos black shale facies. Inad-
dition to the locality for the holotype, the
species occurs at many other localities be-
tween the rim rock and the Rio Bravo,
Presidio County, Texas. Pseudoschloen-
bachia chispaensis occurs with several
species ofPlacenticeras and Stantonoceras,
Bevahites, Texanites, and Submortonic-
eras. Itcertainly occupies the basal Cam-
panian, and may extend down into the
Santonian, but the vertical distribution of
the species has not been thoroughly studied,
as yet.
PSEUDOSCHLOENBACHIA WILSONI, n. sp.
PI.73, figs. 7, 8, 12; pi. 75, figs. 5, 7, 8, 9;
text figs. lOjm
Holotype.—UT-30596, from the San
Carlos formation, about 6% miles southeast
of the Colquit Ranch house, Presidio
County, Texas, collected by Braithwaite
and Frantzeh.
Specific characters. —Oligogyral, con-
centrumbilicate, gradumbilicate, suban-
gustumbilicate, carinate, convexifastigate.
The whorl height is twice the whorl
width or even greater. The intercostal
flanks are slightly arched, converging
slowly ventrad. The costal section is almost
rectangular because of the positioning of
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the ventral bullae. The flanks are flat or
slightly swelled in the costal section.
Costation is weak to absent, there being
from 7 to 10 weak, widely spaced primary
costae on the outer volution of the two
larger specimens; these costae are a little
stronger at the beginning of the volution
than at its end. There are about 26 ventral
bullae which curve forward over the
ventrolateral shoulder. On the first half of
the outer whorl the ventral bullae are more
nodate and are developed also on the faint
secondary costae which rise just dorsad of
mid flank. Costae are about the same width
as inter costae.
Tuberculation consists of 8 to 10 umbil-
ical tubercles, slightly bullate, per volution,
and 25 to 30 ventral bullae per volution at
the ventrolateral margin. These extend
dorsad for 1/g to y2y2 °f tne flank and sud-denly project orad on the venter.
Allthree specimens are septate through-
out, but the septa are poorly preserved and
could not be reproduced. The apertures of
course are broken off, and overlap is to just
dorsad of the umbilical tubercle.
Measurements are as follows :
D U HF W HF/W P S B T
UT-30596 (holotype)
66.0 25.0 45.0 21.0 2.10 10 21 .... 31
46.0 24.0 50.0 24.0 2.08
UT-28
60.0 58.5 26.5 2.18 9 26
50.0 .. . 56.0 28.0 2.00
40.0 57.4 25.0 2.30
UT-19801
43.0 16.5 53.5 27.0 2.00 30±
30.0 ... 48.5 30.0 1.61
Remarks. —Pseudoschloenbachia wil-
soni, n. sp., is more sparsicostate than is P.
chispaensis Adkins, and the ventrolateral
tubercles are less bullate and higher, being
of quite different form.UT-28 is not nearly
so strongly costate as UT—30596, butIbe-
lieve this is specific variation enhanced by
poorer preservation of UT—2B.
Horizon and localities. —In addition to
the holotype, for which the locality is given
above, UT-28 is from the base of the
Dessau limestone, Ray's Bluff, Brushy
Creek, Travis County; it is probably the
base of the Campanian or the top of the
Santonian. UT-19801 is fromnear the old
San Carlos coal mine, Presidio County,
collected by Dumble and Cummins, 1892.
PSEUDOSCHLOENBACHIA sp.
PL 73, figs. 4, 11;pi.75, fig. 6
A fragment of what appears to be the
body chamber of a Pseudoschloenbachia
is from the upper Boquillas-Terlingua unit
of Moon (1953 ).The individual has a typ-
ical pseudoschloenbachiine whorl section,
slightly sigmoid ribs with low. rounded
umbilical and ventrolateral bullae. This
fossil has undergone solution of the carbon-
ate internal mold, and the costae may not
be effaced as much as they appear to be.
The keel is high, and appears to be slightly
serrate, as in Texasia dartoni Reeside,
Pseudoschloenbachia mexicana (Renz),
etc.
Remarks. —At this point it might be
apropos to discuss the relationships, ifany,
of Pseudoschloenbachia, Muniericeras, and
Texasia. The costae on the venter of Bar-
roisiceras s. s. are only slightly projected
if projected at all. The development of the
ventrolateral clavae into projected ventro-
lateral bullae in the adult of Pseudoschloen-
bachia mexicana and in "Schloenbachia"
bertrandi Grossouvre seems to be the pri-
mary means of distinguishing these species
from Texasia dartoni (Reeside), in which
the ventrolateral clavae become projected
tubercles only on the last few ribs of the
largest individuals, and in which the keel
remains serrate to diameters beyond 150
mm.Itis no great step then from the older
Texasia dartoni to Pseudoschloenbachia
mexicana, nor from the latter to other of
the pseudoschloenbachiines. Obviously,
then, there is something wrong with the
terminology, but Texasia dartoni is such a
rare species that ithas been extremely dif-
ficult to work with. "Schloenbachia" four-
nieri Grossouvre, likewise, is not greatly
different from some of these, but is prob-
ably older than "Schloenbachia" bertrandi.
If there is a barroisiceratine lineage lead-
ing to Pseudoschloenbachia, and the
pseudoschloenbachiine suture would cer-
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tainly affirm such a lineage, then the older
lineage of Pseudoschloenbachia boreaui
(Grossouvre) had already appeared prior
to the appearance of its homeomorph in
the Texasia lineage.
This discussion should not be terminated
without some remarks concerning Munier-
iceras Grossouvre. If the costation were re-
duced, or partially effaced and the suture
not available, itwould be almost impossible
to tell Muniericeras from similar Pseudo-
schloenbachia. Just such a Muniericeras is
M. twiningi, n. sp., described above. Some
specimens classified as pseudoschloen-
bachiines have a serrate keel. If these were
derived from a barroisiceratine lineage,
they should not be included in Pseudo-
schloenbachia. The problem here is to sep-
arate Pseudoschloenbachia-like barroisi-
ceratines descended from Texasia from
muniericeratines with reduced or partially
effaced costation, and separate these inturn
from true pseudoschloenbachiines.
Horizon and locality.—Pseudoschloen-
bachia, n. sp., is from 10 feet above the
Inoceramus undulatoplicatus bed and
about 80 feet below the base of the Tertiary
conglomerate, 4.7 miles west of the Clan-
ton Ranch house, Aqua Fria Quadrangle,
Brewster County, Trans-Pecos Texas. Col-
lected by W. S. Adkins and John T.Twin-
ing.
Subfamily LENTICERATINAE Hyatt, 1900
Genus EULOPHOCERAS Hyatt, 1903
EULOPHOCERAS WOLLMANAE, n. sp.
PL 72, fig.5; pi. 74, figs. 1, 3-6; text figs, llcgms
Holotype. —The larger specimen from
Miss Wollman's collection, illustrated in
this work on pi. 72, fig.5, and pi. 74, figs.
3 and 5, from just below the middle of the
Dessau limestone, Williamson Creek,
Travis County, Texas; collected by Miss
Wollman.
Specific characters. —Oligogyral, oc-
clusal, fastigate with arched flanks, per-
angustumbilicate. The height is greater
than the width, HF/W ranging from 1.75
to 2.05, increasing with diameter. The in-
ternal mold is discoid, and smooth through-
out. The venter is sharp, and the body
chamber is not preserved on either of the
two specimens extant.
The suture is paralenticerine, particu-
larly in the larger individual (the holo-
type).The ventral saddle is almost lacking
on the ventral lobe. The first lateral saddle
is wide, and most stretching or lengthen-
ing of the suture with increased extension
of the flank seems to occur in this saddle ;
it is divided by a short acanthocerine
secondary lobe. The first lateral lobe is
extremely long, extending below the vent-
ral lobe by the fulllength of the ventral
lobe, and even the first subsidiary lobe of
the suspensive lobe extends wellbelow the
ventral lobe. The second lateral saddle is
narrow, on the order of the first lateral
lobe. The suture is not greatly diverticu-
late, but the soft, chalky steinkern has
suffered some erosion. The suture of the
smaller individual has a shorter and wider
first lateral lobe, but the sutures are not
sufficiently well preserved for an onto-
genetic study.
Measurements of the two specimens in
Miss Wollman's collection are :
D U HF W HF/W
larger (holotype)
140.0 02.0 57.0 28.0 2.05
100.0 .... 59.0 29.0 2.05
75.0 .... 58.5 28.0 2.10
smaller
70.0 02.9 60.0 34.5 1.75
50.0 00.5 62.0 34.0 1.80
34.0 00.0 62.0 33.0 1.90
Remarks. —Ihave not been able to solve
the problem of the suture inEulophoceras
wollmanae, n. sp. Certainly there may be
great variations in sutures of the same
species, or individual, for that matter,
especially in the Lenticeratinae. However,
the sutures of E. wollmanae, n. sp., do not
greatly resemble those of E. natalense
Hyatt orE. jacobi Hourcq. E. wollmanae is
not as high-whorled as either E. natalense
orE. jacobi.
Horizon and locality.—The second,
smaller individual collected by Miss Woll-
man is from the same bed and locality as
the holotype, occurring in the Lower Cam-
panian zone of Submortoniceras teques-
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quitense with 5. tequesquitense n. sp.,
Stantonoceras guadalupae (Romer), and
Australiella pattoni n. sp.
Family SPHENODISCIDAE Hyatt, 1900
Genus MANAMBOLITES Hourcq, 1949
MANAMBOLITES RICENSIS, n. sp.
PI. 2, figs. 14, 16, 19; pi.72, fig.4; pi. 74, fig.2;
text figs. Bf, 9mp, llh
=Sphenodiscus cf. lenticularis in Adkins, 1933,
p. 497, as reported by Whitney
? =Sphenodiscus, Stephenson, 1941, p. 20, 23
Holotype.—UT-10948, from the Nosto-
ceras zone in Williamson County, Texas, at
Rice's Crossing of Brushy Creek.
Specific characters. —Oligogyral, oc-
clusal, craterumbilicate, perangustumbili-
cate, fastigate in early whorls, the venter
becoming rounded beyond the 75 mm.
diameter. The whorl section is lanceolate
to about the 75 mm. diameter, becoming
more elliptical at greater diameters. The
greatest width is just dorsad of mid flank
at all stages.
There is no ornamentation, the phrag-
macone and body chamber being perfectly
smooth at all stages. The outer layers of
shell have flaked off, so that even the
growth lines do not appear. The shell is
extremely thin,probably 0.5 mm. thick or
less.
The holotype is septate to a diameter of
60 mm., and the body chamber originally
consisted of more than 120° of volution,
but the aperture has been lost. UT-32582
is septate throughout, and UT-988 is a
fragment containing part of the phragma-
cone and a part of the body chamber.
The suture is paralenticerine, with two
adventitious lobes ventrad of the first
lateral lobes, and with wide and short
ventral lobe; there are about three lateral
lobes dorsad of the first lateral lobe, but
still retained in the external suture. The
suture ismoderately diverticulate.
Measurements are as follows:
D U HF W HF/W
UT-10948
81.5 00.0 60.0 28.5 2.10
63.5 00.0 56.0 20.5 2.71
44.0 00.0 59.0 20.5 2.87
Remarks. —Manambolites ricensis, n.
sp., is an enigma. Itshould be a Paralen-
ticeras, but after all it is from the top of
Campanian, associated withseveral species
of Nostoceras, the youngest species of
Placenticeras, Menuites stephensoni, n. sp.,
and all from above the Boslrychoceras
zone. However, the suture is distinctly
paralenticerine to and including the two
adventitious lobes, but the more ventrad
of the adventitious lobes isunderdeveloped.
Manambolites ricensis probably represents
a transitional species from Manambolites
to Sphenodiscus. The saddles are not typi-
cally arched and rounded as in more
typical species of Sphenodiscus orManam-
bolites.
The holotype is the individual reported
by Whitney as Sphenodiscus cf. lenticularis
in Adkins (1933, p.497).Itisquite likely
that the unidentifiable individuals of
Sphenodiscus reported by Stephenson
(1941, p. 20, 23) belong to this or some
similar species. Iexamined the casts of
these in the U. S. National Museum, but
preservation was too poor for a definite
decision.
Horizon and locality.—UT-10948, the
holotype of Manambolites ricensis, n. sp.,
is from the Nostoceras zone at Rice's Cross-
ing of Brushy Creek, Williamson County.
UT-32582 is from the same zone at San-
dahl's farm, just southeast of the New
Sweden church, Travis County, and, al-
though UT-988 retains no locality infor-
mation, it also is probably from Sandahl's
farm. Ican find no mention of the Rice's
Crossing locality or the Sandahl farm lo-
cality inStephenson (1941 ).Adkins knew
of these localities (1933, p. 497-498) and
discussed them under the Navarro Group,
Kemp formation. This was before the Cor-
sicana formation had been named. Ste-
phenson apparently did not know about
them, or was not given the opportunity to
study the fossils which W. A. Bramlette
(1934) used for a master's thesis at The
University of Texas. The fauna from Rice's
Crossing and the Sandahl farm needs mon-
ographing to determine ifit is a facies of
the Nacatoch formation, or an attenuated
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tongue of the Neylandville, or an extension
of the upper Taylor.
Manambolites ricensis, n. sp., is associ-
ated with Menuites stephensoni, n. sp.,
Placenticeras intercalare Meek, Solenoc-
eras sp., Nostoceras spp., Eutrephoceras
sp., and other molluscs. The fauna appears
to represent the top of the Campanian.
Class PELECYPODA
Order ANISOMYARIA
Superfamily PTERIACEAE
Family PERNIDAE Zittel
Genus INOCERAMUS Sowerby, 1814
INOCERAMUS UNDULATOPLICATUS Romer, 1852
PI. 81, figs. 1-3; pi.82, figs.1-4
=Inoceramus undulato-plicatus Romer, 1852, p.
59, pi.7, fig. 1;Hilland Vaughan, 1898, pi. 50,
fig.3; Deussen, 1924, pi.7, fig. 3; Adkins, 1928,
p. 33; Shimer and Shrock, 1944, pi. 151, fig. 2;
Young and Marks, 1952, pi. 1, fig. 11
doubtfully /. undulatoplicatus Whiteaves, 1879,
pi. 20, figs. 2, 2a
Remarks.— Many of Romer's (1852) il-
lustrations leave much to be desired (e.g.
compare his pi. 3, figs, la-d of the holotype
of Texanites texanus with the illustration of
the holotype in this work).AsIinterpret
this species there is considerable variation,
but not sufficient to include the small indi-
viduals illustrated by Whiteaves (1879, pi.
20, figs. 2, 2a) ; in these individuals the
plications are nearly paired, and the Texas
examples of Romer's species show no pair-
ingof plications. Inaddition the Whiteaves
specimens are not large enough to show the
strong concentric undulations.
The greatest variation, in my interpre-
tation, is in the growth stage at which the
strong marginal undulations appear. UT-
30691 (pi. 81, figs. 2, 3) shows such large
undulations at a somewhat younger stage
than does UT-30719 (pi. 82, figs. 1-4),
which is a larger specimen with the periph-
ery broken off. Adkins (1933) referred
those forms typified by pi. 82, figs. I—4, to
/. digitatus Sowerby.
Locality and horizons. —Inoceramus un-
dulatoplicatus Romer is from the upper
part of formation B (=middle Austin
chalk, auctorum, Central Texas) inCentral
Texas, and is particularly abundant near
Walburg, Williamson County. Although it
ranges through the zones of Texanites stan-
geri densicostus (Spath) and Texanites
texanus texanus (Romer) ,itis particularly
abundant inthe chalky beds just below the
zone of T. texanus texanus. Ihave no am-
monites from the Big Bend locality, but
Moon (1953) collected late lower Santon-
ian ammonites from his Inoceramus undu-
latoplicatus beds. In Central Texas Inoc-
eramus undulatoplicatus occurs with
Texanites texanus texanus (Romer), and
T. stangeri densicostus (Spath).
Superfamily OSTRACEAE
Family OSTREIDAE Lamarck
Genus LOPHA Rodin;;, 1798
LOPHA TRAVISANA (Stephenson, 1936)
PI. 77, figs. 1, 4
=Ostrea diluviana Linne in White, 1884, pi. 40,
fig.1, pi. 41, figs.1, 2; Cragin, 1893, p. 203
=Ostrea sp. cf. diluviana Linne inDeussen, 1924,
pi.10, fig. 1
=Ostrea (Alectryonia) diluviana Linne in Hill
and Vaughan, 1898, pi. 57, fig. 1; Hill and
Vaughan, 1902, fig.42
=Ostrea (Alectryonia) diluviana LaMarck in
Hill,1901, PL 45, fig. 2
=Ostrea travisana Stephenson, 1936, pi. 3, figs.
1-5; Young and Marks, 1952, pi.1, fig. 12
Remarks. —Sfcephenson's (1936) de-
scription is adequate for the species, but if
large samples of O. travisana Stephenson,
O. diluviana Linne, and O. santonensis
d'Orbigny were compared, Ithink itwould
be difficult toseparate them onmorphology
alone. By popular designation of Roy T.
Hazzard and others this species has become
known as "oldsnaggletooth."
Horizon and localities.- —As pointed out
by Young and Marks (1952) Lopha travis-
ana (Stephenson) ranges through the
upper Austin chalk (Dessau limestone and
upper Jonah calcarenite) and the Burditt
marl. The specimens from the more cal-
carenitic beds are heavier and more ovate.
The age is latest Santonian and Lower
Campanian. The lowest occurrence is with
Bevahites bevahensis Collignon, Glyptox-
oceras ellisoni, n. sp., Texasia dentatocari-
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nata (Romer) ,Texanites shiloensis Young,
and the highest occurrence, only incentral
Texas, is wellup in the zone of Delawarella
delawarensis (Morton). The holotype is
from the latter horizon.
Genus PYCNODONTE Fischer de Waldheim, 1835
PYCNODONTE AUCELLA (Romer, 1852)
PI. 21, figs. 5, 8; pi. 22, fig. 3; pi. 78, fig. 7;
pi.79, figs. 2, 6
=Ostrea vesicularis LaMarck var. aucella Romer,
1852, pi. 9, figs. 4a, 4b
~Gryphaea aucella Romer, Hill and Vaughan,
1898, pi. 60, figs. 2ab; Hill,1901, pi.45, figs. 4,
4a; Hilland Vaughan, 1902, fig. 44; Deussen,
1924, pi. 7, figs. 2, 2a; Young and Marks, 1952,
pi.1, fig. 8
=?Gryphaea pitcheri Conrad, 1857, p. 155 (pro
parte) ,pi.21, figs. 3a-c only
=^Gryphea aucella Romer inAdkins, 1928, p. 108
=Gryphea cfr. newberryi Stanton in Adkins,
1928, p. 109
=Gryphaea newberryi ( ? ) Eifler, 1951, p. 342
=Gryphaea wratheri Stephenson, 1936, pi. 1, figs.
1-4; Shinier and Shrock, 1944, pi. 155, figs. 20,
21;Young and Marks, 1952, pp. 477, 478, 480-
83, 486
Remarks. —Pycnodonte aucella (Romer,
1852) and Pycnodonte wratheri (Stephen-
son, 1936) are different morphotypes of
the same sequence of shells, occurring to-
gether or separately, depending on the en-
vironment. There is reason to believe that
the P. "wratheri" morphotype was adapted
to softer bottoms, and that the typical P.
aucella was adapted to harder (higher
energy) bottom environments. Certainly
the P. "wratheri' morphotype is more typ-
ical of the lime mud environments and
Romer's form more typical of calcarenite
deposits. The so-called "G." cfr. newberryi(Adkins, 1928, p. 109, and Eifler, 1951, p.
342) of Trans-Pecos Texas is aP. aucella
in beds representing a mud environment,
and differs little if any from Stephenson's
P. "wratheri." Unfortunately Romer's type
was a small specimen, though not juvenile;
this has misled several writers. In Trans-
Pecos Texas there is a gradation toPycno-
donte convexa Morton. Conrad (1857) ap-
parently considered "G"aucella (Romer)
a synonym of the variety navia of Morton's
G. pitched, and he appears to have illus-
trated P. aucella (Romer) instead of typ-
ical G."pitcheri" Morton.
Localities and horizons. —Pycnodonte
aucella Romer occurs in the Austin chalk
wherever the environment was right. The
oldest occurrence known to me is in Wil-
liamson County, from the top of formation
A (probably Upper Coniacian), and the
species ranges upward into the Burdittmarl
(Lower Campanian) in Travis County,
where a rash of juvenile specimens can be
found, but very few adults. In the Davis
Mountains, along the northeast front, P.
aucella occurs with Lower Campanian
fossils, and ithas also been collected in the
San Carlos area, also from Campanian
rocks.
PYCNODONTE CONVEXA (Say, 1820)
PL 78, fig. 4; pi.80, fig. 2
—Ostrea convexa Say, 1820, p. 42
—Gryphaea convexa Morton, 1829, pi. 4, figs. 1,
2; Morton, 1830, p. '283; Morton, T834, pi. 4,
figs. 1, 2; Troost, 1840, p. 46; Weller, pi. 44,
figs. 1, 2; Grabau and Shimer, 1910, fig. 629;
Stephenson and Monroe, 1940, pi.5, figs. 8-10;
Shimer and Shrock, 1944, pi. 155, figs. 20, 21;
Richards, 1958, pp. 114, 115, pi. 19, figs. 7, 8
Locality and horizon. —Pycnodonte con-
vexa Morton is rare in Texas, but has been
collected from Lower Campanian zones in
the northeast front of the Davis Mountains
and from Lower Campanian zones in the
San Carlos area, Trans-Pecos Texas. This
agrees well with its Lower Campanian oc-
currence in the Tombigbee sandstone of
Alabama (Stephenson and Monroe, 1940).
Genus EXOGYRA Say, 1820
EXOGYRA PONDEROSA Romer, 1852, s. 1.
EXOGYRA PONDEROSA ERRATICOSTATA
Stephenson, 1914
PL 77, fig. 6; pi. 78, figs.1, 8; pi.79, fig. 4
—Exogyra ponderosa Weller, 1907, pp. 460-462
(pro parte, not fig. 2)
=Exogyra ponderosa erraticostata Stephenson,
1914, pp. 49-50, pi. 15, fig.4, and pi. 16, figs. 1,
2; Stephenson, 1923, pp. 171-173, pi.47, fig. 1;
Stephenson, 1936, p. 375, pi. 1, fig.10; Richards
1958, pp. 116-117, pi.20, fig.2
Holotype.—USNM-31225, from the
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base of the Selma chalk, 1 mile west of
Cotton Gin Port, Monroe County, Missis-
sippi (Stephenson, 1923) .
Remarks. —As Stephenson (1914) has
pointed out, there are all gradations from
Exogyra ponderosa ponderosa Romer to
E. ponderosa erraticostata Stephenson. It
should be added that there are likewise all
variations from Exogyra ponderosa pon-
derosa to E. upatoiensis Stephenson, and
likewise from E. upatoiensis toE. ponder-
osa erraticostata. Iwould like to recom-
mend that Exogyra ponderosa Romer, s. 1.,
be considered to be composed of the three
subspecies, E. ponderosa ponderosa Romer,
E. ponderosa upatoiensis Stephenson, and
E. ponderosa erraticostata Stephenson.
Species of E. ponderosa upatoiensis like
the one illustrated by Dane (1929, pi. 9,
fig.2) are more coarsely costate than typi-
cal E. ponderosa upatoiensis (Stephenson,
1924, pi. 45, figs. 1-5) and lead to even
more coarsely costate forms of E. ponder-
osa upatoiensis likeUT—30724 (this work,
pi. 77, figs. 2 and 3), in which the fine
costation extends further down the um-
bones than on typical E. ponderosa errati-
costata and in which the costation is ex-
tremely variable in width on the adult
shell. These inturn lead to forms likeUT-
17228 (this work, pi. 78, fig. 3) with
scattered large costae and fine costation
well down the umbones, and these in turn
to more typical forms of E. ponderosa
erraticostata such as those illustrated by
Stephenson (1914, pi. 15, fig. 4) and this
work (pi. 77, fig. 6). Morphic types of
E. ponderosa upatoiensis (this work, pi.
77, fig. 5) might better be placed in E.
ponderosa ponderosa, except that this par-
ticular individual is the most "ponderosa"-
like form from a sample of a supply of E.
ponderosa upatoiensis.
Isee no reason for breaking such mor-
phologic clines until the exact stratigraphic
value of the different morphic types is
known. The morphic types of E.ponderosa,
s. 1. are:
A.Exogyra ponderosa upatoiensis Stephen-
son
1. Small and finely costate
—
typical E.
ponderosa upatoiensis Stephenson.
2. Larger forms with slightly coarser
costae
—E. ponderosa upatoiensis
similar to the E. "ponderosa" of
Dane (1929, pi. 9, fig. 2 only).
3. Forms in which a few large costae
are intercalated with costae of the
size of no. 2 above —E. ponderosa
upatoiensis (this work, pi. 77, figs.
2 and 3) ;the costae extend further
down the umbones than in typical E.
ponderosa erraticostata.
B.E. ponderosa erraticostata Stephenson
4. Forms typically erraticostate and
equidimensional —Exogyra ponder-
osa erraticostata (Stephenson, 1914,
pi.15, fig. 4).
5. Forms typically erraticostate and
higher than long—E. ponderosa er-
raticostata (Stephenson, 1914, pi.16,
figs. 1and 2, the holotype, and this
work,pi.77, fig.6).
6. Forms equidimensional as in 4
above, but with more dense costae,
apparently leading to forms of E.
cancellata Stephenson, but still re-
taining fine ribbing on the first 1or
2 cm. of the umbones, reminiscent of
E. upatoiensis —E. ponderosa errati-
costata (this work, pi. 78, figs. 1
and 8).
7. Forms which have practically no
costae and morphologically are close
to E. ponderosa ponderosa Romer,
but are thinner shelled —E. ponder-
osa erraticostata (this work, pi. 77,
fig. 6).
C. Exogyra ponderosa ponder osa Romer
8. Typical Exogyra ponderosa ponder-
osa Romer, with the only costation
being fine "upatoiensis"-type costa-
tion restricted to the very early part
of the beaks and umbones— -E. pon-
derosa ponderosa (Stephenson,
1914, pi. 13, figs. 5-7 and pi. 14).
9. Forms with sharper umbones and
flatter bases to the left valves. These
are Exogyra n. sp. of Bose (1919)
and E. ponderosa, Austin chalk vari-
ety, of Adkins (1933). This form
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does not have the small ribs on the
first 1 or 2 cm. of the beak and with
its large attachment scar seems to be
adapted to an area with harder bot-
tom. Apparently Bose (1919) and
Adkins (1933) followed Stephen-
son's (1914) interpretation, consid-
ering the holotype to belong to type
8. However the figure of Adkins
(1928, pi. 36, fig. 1) indicates a
large attachment scar, as does the
figure of Romer (1852, pi. 9, figs.
2ab). Romer's figures also show
some costae, but there is no crenu-
lation of the edges on the photograph
of the Adkins (op. cit.) figure, as
there is in Romer's drawing (op.
cit.) and the drawing may be in
error. Apparently the holotype has
never been designated. The Romer
collection needs revisiting before
such a selection ismade, but both the
specimen illustrated by Romer and
the one illustrated by Adkins are
from the Austin chalk and belong to
type 9.
None of the 9 types can yet be separated
stratigraphically, except that typical E.
ponderosa erraticostata have been recorded
higher (Pecan Gap chalk of Central Texas,
pi. 77, fig. 6) than any of the other types
except type 8, Exogyra ponderosa ponder-
osa. Types 1-5 are not known to oc-
cur above the zone of Delawarella dela-
warensis. Type 7 extends into the zone of
Hoplitoplacenticeras vari, and type 8 ex-
tends through the zone ofHoplitoplacentic-
eras vari. Yates and Thompson (1959)
quote Stephenson as referring a specimen
of Exogyra erraticostata from the Terlin-
gua formation as being late Taylor (?)
in age, but the ammonite evidence for the
age of these beds is uppermost Austin or
at highest, lowest Taylor.
Horizons and localities.- —Stephenson
(1914, 1923) lists many of the localities
and horizons. InTexas Exogyra ponderosa
erraticostata Stephenson is known from the
Pecan Gap chalk, from marls above the
Boquillas formation on the northeast flank
of the Davis Mountains, and from the San
Carlos beds, Brewster County, the latter
locality also recorded by Stephenson
(1914).
EXOGYRA PONDEROSA UPATOIENSIS
Stephenson, 1914
PI. 77, figs. 2, 3, 5; pi. 78, figs. 3, 5; pi. 80, fig. 1
=Exogyra costata Udden, 1907, p. 36
=Exogyra ponderosa var. Dane, 1929, pi. 9, fig. 2
=Exogyra upatoiensis Stephenson, 1914, pi. 13,
figs. 1-4; Stephenson, 1923, pi. 45, figs. 1-5;
Stephenson, 1956, pi.43, figs. 6-10
Horizon and localities.—In addition to
those listed by Stephenson (1914, 1923)
and Dane (1929, pi. 9, fig. 2), Exogyra
ponderosa upatoiensis Stephenson is known
from Lower Campanian beds in the San
Carlos area, Presidio County, and from the
northeast front of the Davis Mountains,
Trans-Pecos Texas.
EXOGYRA PONDEROSA PONDEROSA Romer, 1852
Synonymy. —For early synonymy see
Stephenson (1923, p.165-166) .
Additional synonymy.—
=Exogyra ponderosa Romer in Bb'se, 1913, pi.9,
figs. 1, 2; Deussen, 1924, pi. 10, figs. 3, 3a; Ad-
kins, 1928, pi. 36, fig. 1;Calahan, 1939, pi. 4,
figs. 1-4, pi. 5, fig. 1;Stephenson and Monroe,
1940, pi.4, fig.2; Shimer and Shrock, 1944, pi.
156, figs. 9, 10, and pi. 157, fig. 1;Young and
Marks, 1952, pi.1, fig.6
Horizon and localities.—Stephensort
(1914, 1923, 1933) has adequately cov-
ered the distribution, of Exogyra ponderosa
ponderosa Romer. With its earliest appear-
ance in the Tombigbee sandstone of Ala-
bama, in the Ozan and in the lower Browns-
town of Arkansas and adjacent northeast
Texas, and in the base of the Dessau in
central Texas, it seems always to be
associated with Bevahites bevahensis Col-
lignon, Texanites shiloensis Young, Tex-
anites roemeri (Yabe and Shimizu), and
other fossils that represent either the top
of the Santonian or the base of the Campan-
ian. From the zone of Bevahites bevahen-
sis, Exogyra ponderosa ponderosa ranges
up through the lower zone of the Upper
Campanian, the zone of Hoplitoplacentic-
eras vari.
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EXOGYRA LAEVIUSCULARomer, 1852
=Exogyra laeviuscula Romer, 1852, pi. 9, figs.
3a-c; Conrad, 1857, pi. 7, figs. 4ab; White,
1875, pi. 17, figs. 2a-d; White, 1884, pi. 52, figs.
3-5; Stanton, 1893, pi. 8, figs. 5, 6; Hilland
Vaughan, 1898, pi.62, figs. 2ab; Hill,1901, pi.
45, fig. 3; Hill and Vaughan, 1902, fig. 43;
Grabau and Shinier, 1910, fig. 4d; Deussen,
1924, pi. 10, figs. 2, 2a; Shinier and Shrock,
1944, pi. 156, figs. 4, 5; Young and Marks, pi.
1, fig. 5
Horizon and localities. —At the type lo-
cality incentral Texas Exogyra laeviuscula
Romer is Lower Campanian, occurring
near the top of the zone of Submortonic-
eras tequesquitense Young. In addition to
the distribution given by Stephenson
(1937), E. laeviuscula is also known from
the Lower Campanian beds on the north-
east front of the Davis Mountains, Trans-
Pecos Texas.
Order EULAMELLIBRANCHIA
Superfamily VENERACEAE
Family VENERIDAE Gray
Genus CYPRIMERIA Conrad, 1864
CYPRIMERIA RODDAI, v. sp.
PI. 79, figs. 1, 3, 5
=Cyprimeria sp. cf. aha Conrad in Adkins,
1928, p. 163, (pro pane), e.g. "at San Carlos"
only
Holotype.—UT—l9BB6, from the sandy
member of the San Carlos formation
(^Cardium bed), Porvenir area, Presidio
County, Trans-Pecos Texas; collected by
Wayne Miller.
Specific characters. —The shell is of me-
dium size, broadly ovate in outline, only a
little longer than high, with considerable
variation in the height-length ratio (1.05-
1.20). The shell is depressed convex, in-
equivalve, slightly gaping at each end, with
small, flattish beaks barely rising above the
hinge area, prosogyrate; beaks positioned
approximately % of the length from the
anterior end. An umbonal ridge is wanting
and there is no discernible difference in
shape between the two valves. Dentition
consists of three cardinal teeth on each
valve, and lateral teeth are wanting, al-
though the overhang of the shell forms a
faint ridge posterodorsally along the outer
margin of the hinge. The cardinal teeth
on the left valve consist of a narrow,
slightly curved, oblique posterior tooth;
a broad middle cardinal bearing a faint
ridge along each edge; and a shorter an-
terior cardinal of moderate width. The
middle cardinal of the right valve is not
as wide as the comparable tooth on the
left,and it slopes posteriorly into the broad
socket which receives the middle tooth of
the left valve. The anterior and posterior
cardinals of the right valve are similar in
shape to their namesakes in the left valve.
The ligamental groove is short and not
deep. A lunule is not discernible, and the
excavated area back of the beaks is deep
and wide. Except for the slightly drawn
out posterior margin the outline of the shell
is almost circular.
Measurements are as follows:
H L T L/H
UT-30427A
56.0 65.0 14.0 1.19
UT-304278
67.0 72.5 16.0 1.08
UT-30427C
68.0 73.0 18.5 1.07
UT-19885
65.0 74.0 19.0 1.14
UT-19886 (holotype)
68.0 77.0 18.0 1.13
UT-30428A
65.0 75.0? 16.0 1.16
UT-304288
67.0 72.0 16.0 1.07
Remarks.— UT-30427A has been drilled
by an oyster-drill. Cyprimeria roddai, n.
sp., is similar to and perhaps an offshoot
from the progenitor of Cyprimeria alta
(Conrad ).Itdiffers from C. alta in the lack
of discernible lunule or escutcheon, and in
the consistently much more massive mid-
dle cardinal. It differs from Cyprimeria
coonensis Stephenson (=C.alta Wade non
Conrad, Wade, 1926, pi. 29, figs. 2-4, and
pi. 30, figs. 1, 8) in that C. coonensis pos-
seses a distinct umbonal ridge which, con-
tinuing to the margin of the shell, produces
a ventro-posterior salient; this is absent in
C. roddai. In C. coonensis the excavation
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posterior to the beaks isnot nearly so deep
as inC. roddai. C.alta Conrad (Stephenson
and Monroe, 1940, pi. 12, figs. 3, 4) does
not have the deep excavation posterior to
the beaks which Stephenson (1941) con-
siders so typical of that species. The hinge
margins are much more acute and flattened
inC. roddai than inC. gabbi, and the car-
dinal teeth in C. gabbi are not nearly so
broad and massive. C. cretacea (Conrad),
C. densata (Conrad), and C. depressa
(Conrad) are allmuch smaller and have
a much longer shell in relation to height
than is found inC. roddai. C. ovata (Meek
and Hayden), C. excavata (Morton), and
C. major Gardner do not possess the ex-
cavated area back of the beaks that is so
typical of C. roddai. Other North Ameri-
can species are not nearly as circular in
outline as C. roddai, and Cjprimeria "lens"
Whiteaves (1879 )has sharper growth lines
and lamellae.
Horizon and localities. —Cyprimeria
roddai, n. sp., has been collected from the
San Carlos beds at many localities below
the rim rock between Chispa Summit and
the Rio Grande River. There are 15 or 20
specimens at the Geology Department, The
University of Texas, several in the Bureau
of Economic Geology, and the individuals
in the Adkins collection have not yet been
catalogued. C. roddai is Lower Campanian,
from the zone of Submortoniceras cande-
lariae.
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Figs. 1-4, 9—Baculites aquilaensis Reeside; 1-4, four views of UT-1365; 9, UT-964; allxl
Figs. 5, 6—Gaudryceras sp.; ventral and lateral views of WSA-825 (see also text fig. 9a), xl
Figs. 7, 8, 15—Bostrychoceras braithwaitei, n. sp.; 7, holotype, UT-10619; 8, 15, UT-30582;
allxl
Figs. 10-14, 16-20— Glyptoxoceras ellisoni, n. sp.; 10, 11, UT-95; 12-14, UT-10856; 16-18,
WSA-91; 19, 20, UT-182B; all,xl
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Figs. 1-4, 6-13—Scaphites hippocrepis crassum Reeside; all from collection UT-11260 (see
also text fig. 7g);xl
Figs. 5, 15, 17—Hoplitoplacenticeras marroti (Coquand) ;5 lateral view of BEG-20496 (see
also pi. 20, figs. 2, 3, and text fig.9c);15, 17, ventral and lateral views ofBEG-20495 (see
also text fig. 9b);both xl
Figs. 14, 16, 19—Manambolites ricensis, n. sp.; lateral and ventral views of the holotype, UT-
10948 (see also text figs. 9mp) ;xl
Figs. 18, 20-22—Baculites sp. cfr. B. anceps Lamarck; 18, UT-103; 20-22, from collection
UT-30565; all,xl
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Figs. 1-5—Boslrychoseras secoense, n.sp. 1, fragment ofbody whorl,UT-30507; 2, 5, two views
of part of whorl,UT-30501; 3, 4, two views of the holotype, WSA-662; 1, 2, 5, flattened by
sedimentary load; all xl
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Figs. 1, 6, 7—Acanthoscaphites spiniger (Schliiter); 1, lateral view of body chamber of
UT-19877 {see also pi. 5, fig. 4); 6, 7, lateral and ventral views of UT-19881; all, xl
Figs. 2, 3—Phlycticrioceras sp. cfr. P. douvillei (Grossouvre) ;ventral and lateral views of
UT-30589 {see also text fig. 7h) ;xl.
Figs. 4, B—Bostrychoceras8—Bostrychoceras secoense, n. sp.; 4,UT-30506, a crushed specimen; 8, lateral view of
UT-1613 {see also text fig.7s) ;both, xl
Fig. s—Exiteloceras5—Exiteloceras sp.; lateral view ofUT-1050 (see alsopi. 8, fig.2) ;xl
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Figs. 1, 4, s—Acanthoscaphites5 —Acanthoscaphites spiniger (Schliiter); 1, 5, lateral and ventral views of
UT-19876; 4, ventral view of body chamber of UT-19877 (see also pi. 4, fig.1);all,xl
Figs. 2, 3, 6—Cirroceras reevesi, n. sp.; 2, 3, two views of the holotype, UT-30491 (see also
text fig.7k);6, UT-30490 (see also text fig.7m );all,xl
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Figs. 1, 4—9—Allocrioceras hazzardi, n. sp.; 1, 4—7, 9, lateral views and 8, ventral view;1, 4, 5,
7, 9, BEG-20277; 6,BEG-3300; 5, 8, holotype, BEG-20277A; allxl
Figs. 2, 3, 10-16 —Smedaliceras durhami, n. gen., n. sp.; 2, 3, ventral and dorsal views of
UT-10857 (see also text fig.7d) ;10, 11, dorsal and ventral views of UT-10855 (see also
text figs. 7ep) ;12-14, dorsal, lateral, and ventral views of the holotype, UT-10860 (see
also text fig.7a) ;15, 16, dorsal and lateral views of UT-135 (see also text fig. 7c);all,xl
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a-e, p—Smedaliceras durhami, n. gen., n. sp.; whorl sections of a, UT-10860, the holotype
(see also pi. 6, figs. 12-14); b, WSA-56; c, UT-135 (see also pi. 6, figs. 15, 16); d,
UT-10857 (see also pi. 6, figs. 2, 3);c, UT-10855 (see also pi. 6, figs. 10, 11, and text
fig. 7p) ;and p, suture of UT-10855 (see also pi. 6, figs. 10, 11, and text fig. 7e) ;a/Z xl
/, h—Phlycticrioceras sp. cfr. douvillei (Grossouvre) ; /, whorl section of USNM-73267, and
h, whorl section ofUT-30589 (see also pi.4, figs. 2, 3);both xl
g—Scaphites hippocrepis crassum Reeside; suture of UT-112608 (see also pi.2, figs. 6-9) ;xl
/', q—r—Parapuzosia bosei Scott and Moore; /", suture of and q, whorl section of BEG-2307
(see also pi. 8, fig. 4, and pi. 9, fig. 2);r,whorl section of UT-1952 (see also pi.8, figs.1,
3);all,xl
k, m—Cirroceras reevesi, n. sp.; k, whorl section of the holotype, UT-30491 (see also pi. 5,
figs.2, 3);m, whorlsection ofUT-30490 (see also pi.5, fig. 6);both, xl
n—Pachydiscus sp. no. 3 cfr. P. gollevillensis (d'Orbigny) ;Suture of WSA-288 (see also pi.
14, figs. 2, 3, and text fig. 8h) ;xl
o
—
Menuites stephensoni, n. sp.; suture of the holotype, WSA-69 (see also pi.15, figs. 1, 2 and
text fig. 9n) ; this is the last suture, marking the end of the phragmacone; xl
s—Bostrychoceras5
—Bostrychoceras secoense, n. sp.; whorl section of UT—l6l3 (see also pi. 4, fig. 8); xl
t
—Pachydiscus (?) n. sp.; whorl sections ofUT-19806 (see also pi.13, figs. 3, 4);xl
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Fig. I—Parapuzosia1—Parapuzosia bosei Scott and Moore; lateral view of UT-30546 (see also pi. 19, fig.1) ;
x0.77
Figs. 2, 3
—Parapuzosia sp. aff. P. bradyi Millerand Youngquist; ventral and lateral views of
inner whorls ofUT-30573 {see also pi.9, figs.1, 3, and text fig. 8d) ;xl
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Figs. 1, 3, 4—Parapuzosia bosei Scott and Moore; 1, 3, ventral and lateral views of UT-1952
(see also text fig.7r);4, lateral view ofBEG-2307 (see also pi. 9, fig. 2 and text figs. 7jq);
all,xl
Fig. 2—Exiteloceras sp.; ventral viewofUT-1050 (see also pi.4,fig. 5);xl
Fig. s—Pachydiscus5—Pachydiscus sp. no. 1cfr. P. gollevillensis (d'Orbigny);ventral view of UT-30516 (see
also pi.17, fig. 5, and text figs. lOco) ;xl
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Figs. 1, 3, 4—Parapuzosia sp. aff. P. bradyi Miller and Youngquist; 1, 3, lateral views of
UT-30573 (see also pi.7, figs. 2, 3,and text fig.8d);4, ventral view of UT-1521 (see also
pi.11, fig.1);1, x0.63; 3, x0.32; 4, x0.25 o\
Fig. 2—Parapuzosia bosei Scott and Moore; ventral view of BEG-2307 (see also pi. 8, fig. 4,
and text figs. 7jq);xl
Plate 9L'pper Cretaceous Ammonites from the Gulf Coast
164 Bureau of Economic Geology, The University of Texas
TextFig. 8
a, b—Parapuzosia paulsoni, n. sp.; suture and whorl sections from specimen inMiss Wollman's
collection, from the Dessau limestone, zone of S. tequesquitense (see also pi.17, fig. 9,
and pi.19, figs. 3, 4);xl
c, g—"Anapachy discus" complexus (Hall and Meek);c, whorl section of the large example
figured by Hall and Meek; g, whorl sections of the small example figured by Hall and
Meek, at diameters of 8 and 16 mm.; both AMNH-9531; both, xl
d—Parapuzosia sp. aff.P. bradyi Millerand Youngquist; whorlsections ofUT-30573 (see also
pi.7, figs. 2, 3, and pi.9, figs. 1, 3) at diameters of120 and 290 mm.; xl
e
—Eupachydiscus gordoni, n. sp.; whorl sections of the holotype, UT—l6 (see also pi.16, figs.
1-3) at diameters of 60 and 75 mm.; xl
/—Manambolites ricensis, n. sp., suture ofUT-32582 (see also pi. 72, fig. 4, pi.74, fig. 2, and
text fig. llh);xl
h—Pachydiscus sp. no. 3 cfr. P. gollevillensis (d'Orbigny);whorl sections of WSA-288 (see
also pi.14, figs. 2, 3, and text fig.7n) at diameters of 75 and 120 mm.; xl
//
—Eupachydiscus sp.; whorlsection of WSA-276 (see also pi.18, figs. 1, 2);xl
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Figs. 1, s—Scaphites5 —Scaphites sp. cf. 5. hippocrepis crassus Reeside; lateral and ventral views of
UT-30507A; xl
Figs. 2-4—Parapuzosia terryi, n. sp.; ventral and lateral views of the holotype, UT-30475; 2,
x0.25; 3, x0.39; 4, x0.5
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Fig. I—Parapuzosia1 —Parapuzosia sp. aff. P. bradyi Millerand Youngquist; lateral view of UT—l52l (see
also pi.9, fig.4);x0.25
Fig. 2—Phlycticrioceras sp. cfr. P. douvillei (Grossouvre) ; lateral view of a fragment,
UT-30589, more densely costate than typical forms; xl
Figs. 3-5—Parapuzosia paulsoni, n. sp.; 3, 4, lateral and ventral views of the holotype,
UT-30625 (see also pi. 12, figs. 1-3; pi. 15, fig. 10, and text fig. 9r);5, lateral view of
UT-198178 (see also pi.12, fig.4, and text figs.9gj);3, 5, xl;4, x0.5
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Figs. 1-4—Parapuzosia paulsoni, n. sp.; 1-3, ventral and lateral views of the holotype,
UT-30625 (see also pi. 11, figs. 3, 4; pi. 15, fig. 10; and text fig. 9r); 4, ventral view of
UT-198178 (see also pi.11, fig. 5, and text figs. 9gj);1, x0.5;2-4, xl
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Figs. 1, 2, s—Pachydiscus5—Pachydiscus sp. no. 2 cfr. P. gollevillensis (d'Orbigny) ;1, 2, lateral and ventral
views of UT-19869 (see also text fig. lOd);5, ventral viewof UT-19870 (see also pi.17,
fig.1, and text fig. lOg);allxl
Figs. 3, 4—Pachydiscus (?) n. sp.; ventral and lateral views of UT-19806 (see also text fig.
7t);xl
Plate 13Upper Cretaceous Ammonites from the Gulf Coast
174 Bureau of Economic Geology, The University of Texas
P late14
Figs. 1, s—Eupachydiscus5—Eupachydiscus jimenezi (Renz) ;lateral views of UT-30496 (see also pi.16, fig. 4,
and text fig. 10k) ;xl
Figs. 2, 3—Pachydiscus sp. no. 3 cfr. P. gollevillensis (d'Orbigny);lateral and ventral views of
WSA-288 (see also text figs.7n, 8h) ;xl
Fig. 4—Pachydiscus sp. no. 2 cfr. P. gollevillensis (d'Orbigny);lateral view ofUT-30503 (see
also pi.17, fig. 8);xl
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a
—Gaudryceras sp.; whorl sections of WSA-825 (see also pi.1, figs. 5, 6) at diameters of 50
and 100 mm.; xl
b, c, f—Hoplitoplacenticeras marrotti (Coquand) ; b, whorl section of BEG-20495 (see also
pi. 2, figs. 15, 17) at a diameter of 52.5 mm.; c, whorl section of BEG-20496 (see also
pi. 2, fig. 5, and pi. 20, figs. 2, 3);/, whorl section of BEG-34772 (see also pi. 21, figs.
1, 4);all,xl
d, h,k—Hoplitoplacenticeras sp. aff.Metaplacenticeras (?) bowersi Anderson; d, whorl section
of WSA-59; h, k, sutures of WSA-59 at diameters of about 20 and 32 mm.; (see also pi.
20, figs.7-9);all, xl
e
—Exiteloceras sp.; whorl section ofBEG-317 (see also pi.20, fig.12) ;xl
g, /', r—Parapuzosia paulsoni, n. sp.; g, whorl sections ofUT-198178 at diameters of 50 and 90
mm., nodes corroded, and /, suture ofUT-198178 (see also pi.11, fig. 5, and pi.12, fig.4)
at a diameter of 50 mm.; r, whorl sections of the holotype, UT-30625 (see also pi. 11,
figs. 3, 4; pi. 12, figs. 1-3; and pi. 15, fig. 10), at diameters of 100, 150, and 190 mm.;
all, xl
m, p—Manambolites ricensis, n. sp.; m, suture of UT-10948, the holotype, at a diameter of 50
mm; and p, whorl sections ofUT-10948, the holotype, at diameters of 44, 63, and 82 mm.
(see also pi.2, figs.14, 16, and 19) ;xl
n
—Menuites stephensoni, n. sp.; whorl sections of the holotype, WSA-69 (see also pi.15, figs.
1, 2, and text fig.7o),at diameters of 69 and 111 mm., xl
o
—
"Anapachy discus" complexus (Hall and Meek);whorl section of an unfigured specimen in
the American Museum of Natural History, a paratype, AMNH-9531, at a diameter of
about 28 mm.; xl
q—Menuites sp. juv. indet.; whorl section of WSA-60 (see also pi. 20, figs. 10, 11), xl
Upper Cretaceous Ammonites from the Gulf Coast Text Fig. 9
178 Bureau of Economic Geology, The University of Texas
P late15
Figs. 1, 2 —Menuites stephensoni, n. sp.; ventral and lateral views of the holotype, WSA-69
(see also text figs. 7o and 9n);xl
Figs. 3—5, B—Pseudoschloenbachia8 —Pseudoschloenbachia chispaensis Adkins; 3—5, lateral and ventral views of a
juvenile individual, UT-19800 (see also text fig.llo);8, lateral view ofUT-19811; allxl
Figs. 6, 7, 9, 11, 12—Menuites sp. juv. indet.; 6, 7, ventral and lateral views of WSA-62; 9,
ventral view of WSA-61; 11, 12, lateral and ventral views of WSA-63; all, xl
Fig. 10—Parapuzosia paulsoni, n.sp.; ventral view of the holotype, UT-30625 (see also pi.11,
figs. 3, 4;pi.12, figs. 1-3; and text fig. 9r);x0.5
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Figs. 1-3—Eupachydiscus gordoni, n. sp.; ventral and lateral views of the holotype, UT-16
(see also text fig. 8e) ;xl
Fig. 4—Eupachydiscus jimenezi (Renz) ;ventral view of UT-30496 (see also pi.14, figs. 1, 5,
and text fig. 10k) ;xl
FIGS, 5, 6—Nowakites ? sp. cfr. N. flaccidicostus (Romer) ; ventral and lateral views of
UT-19805 (see also pi.76, fig. 5);xl
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Figs. 1, B—Pachydiscus8 —Pachydiscus sp. no. 2 cfr. P. gollevillensis (d'Orbigny);1, lateral viewof UT-19870
(see also pi.13, fig. 5, and text fig. lOg);8, ventral view ofUT-30503 (see also pi.14, fig.
4);all,xl
Figs. 2, 7—Eupachydiscus sp.; lateral and ventral views ofUT-19871 {see also text fig. lOf);xl
Figs. 3, 4 —Hoplitoplacenticeras marrotti (Coquand) ;lateral and ventral views ofBEG-34774
{see also pi.81, fig.4, and text fig.lla);xl
Fig. s—Pachydiscus5 —Pachydiscus sp. no. 1cfr. P. gollevillensis (d'Orbigny);lateral view of UT-30516 {see
also pi.8, fig.5, and text figs. lOco), xl
Fig. 6—Stantonoceras sancarlosense (Hyatt);ventral view of UT—30726 {see also pi.21, fig. 7
and pi. 78, fig. 2);xl
Fig. 9—Parapuzosia paulsoni, n. sp.; ventral view of specimen in Miss Constance Wollman's
collection from the Dessau limestone {see also pi. 19, figs. 3, 4, and text figs. 8ab) ;xl
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a, f—Eupachydiscus sp.; a, whorl sections of WSA-278 (see also pi.18, fig.3, and pi.19, fig.2);
/, whorl section of UT-19871 (see also pi.17, figs. 2, 7) at diameters of 55 and 75 mm.;
both, xl
b—Nowakites flaccidicostus (Romer) ;whorl section after Romer (1852, pi. 1, fig. lb);xl
c, o
—Pachydiscus sp. no. 1 cfr. P. gollevillensis (d'Orbigny); suture and whorl section of
UT-30516 (see also pi. 8, fig.5, and pi.17, fig. 5);xl
d, g—Pachydiscus sp. no. 2, cfr. P. gollevillensis (d'Orbigny);d, whorl sections of UT-19869
(see also pi.13, figs. 1, 2) at diameters of 60 and 80 mm.; g', whorl sections of UT—l9B7O
(see also pi. 13, fig. 5, and pi.17, fig. 1) at diameters of 75 and 150 mm.; all, xl
c, n
—Pseudoschloenbachia chispaensis Adkins; c, whorl sections of UT-19820 (see also pi.76,
figs. 1, 3) at diameters of 60, 75, and 100 mm.; n, suture of the holotype, BEG-3009 (see
also pi.76, figs, 2, 4, and text fig.lid) at a diameter of55 mm.; all,xl
h, p, q—Texasia dentatocarinata (Romer) ;h, whorl section ofUT-19873 (see also pi.73, figs.
1, 2);p, whorl section of WSA-65 (see also pi.72, figs. 1, 2, 7) at a diameter of 65 mm.;
q, whorl sections of UT-30558, a cast of the holotype (see also pi.72, figs. 3, 6; pi.73,
figs. 5, 6; and text fig.lib),at diameters of 50 and 75 mm.; all,xl
/', m—Pseudoschloenbachia wilsoni, n. sp.; /', whorl section of UT-28 (see also pi.75, figs. 5, 7,
8) at a diameter of 50 mm.; m, whorl section of the holotype, UT-30596 (see also pi.73,
fig.7, and pi.75, fig.9), at a diameter of55 mm.; both, xl
k—Eupachydiscus jimenezi (Renz) ;whorl sections of UT—30496 (see also pi.14, figs. 1, 5,
and pi. 16, fig. 4) at diameters of 45 and 75 mm.; xl
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Figs. 1-3—Eupachydiscus sp. 1, 2, lateral and ventral views of WSA-276 (see also text fig.
8j);3, lateral view of WSA-278 (see also pi.19, fig. 2, and text fig. 10a) ;both, xl
Fig. 4—Bostrychoceras sp. cfr. braithwaitei, n. sp.; lateral view of UT-32695; xl
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Fig. I—Parapuzosia1 —Parapuzosia bb'sei Scott and Moore; lateral view of UT-30546 (see also pi. 7, fig. 1);
x0.24
Fig. 2—Eupachydiscus sp.; ventral view of WSA-278 {see also pi.18, fig. 3, and text fig.10a) ;
xl
Figs. 3, 4—Parapuzosia paulsoni, n. sp.; ventral and lateral views of specimen inMiss Woll-
man's collection (see also pi.17, fig.9, and text figs.Bab);xl
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Figs. 1, 4—Muniericeras ? twiningi,n. sp.; lateral and ventral views of the holotype, UT-30500
(see also text fig.llq);xl
Figs. 2, 3 —Hoplitoplacenticeras marroti (Coquand) ;lateral and ventral views of BEG-20496
(see also pi.2, fig. 5, and text fig. 9c);xl
Figs. 5, 6—Scaphites sp. cfr. S. leeiReeside; lateral views ofUT-105; 5, x2; 6, xl
Figs. 7-9—Hoplitoplacenticeras sp. aff. Metaplacenticeras (?) bowersi Anderson; lateral and
ventral views ofWSA-59 (see also text figs. 9dhk) ;xl
Figs. 10, 11—Menuites sp. juv. indet.; ventral and lateral views of WSA-60 (see also text fig.
9q),xl
Fig. 12—Exiteloceras sp.; lateral view ofBEG-317 (see also text fig.9e) ;xl
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a
—Hoplitoplacenticeras marroti (Coquand) ;whorl section of BEG-34774 (see also pi. 17, figs.
3, 4, and pi. 81, fig.4);xl
b—Texasia dentatocarinata (Romer) ;suture of the holotype, after Romer's (1852) pi.1, fig. 2c
(see also pi.72, figs. 3, 6; pi.73, figs. 5, 6; and text fig. lOg);xl
c, g, m, s—Eulophoceras wollmanae, n. sp.; c, whorl section and m, suture of smaller specimen
in Miss Wollman's collection {see also pi. 74, figs. 1, 4, 6);g, s, suture and whorl sections
of the holotype, the larger specimen in Miss Wollman's collection {see also pi.72, fig. 5,
and pi.74, figs. 3 and 5);all,xl
d, j, k, o, p, r—Pseudoschloenbachia chispaensis Adkins; d, whorl section of the holotype,
BEG-3009 {see also pi.76, figs. 2, 4, and text fig. lOn) at a diameter of 56 mm.; /', whorl
sections of UT-30602 at diameters of 25 and 58 mm.; k, whorl sections ofUT-19888 (see
also pi. 75, fig. 3, and pi.76, fig. 6);o, whorl sections ofUT-19800 {see also pi.15, figs.
3-5) at diameters of 15 and 20 mm.; p, suture ofUT-19816 (see also pi.75, figs. 2, 4) at
a diameter of 65 mm.; r, suture of UT-19803 (see also pi.75, fig.1) at a diameter of 88
mm.; all, xl
c, f—Submortoniceras chicoense (Taff);whorl sections from 2 specimens in the USNM from
U. S. G. S. Mesozoic locality1239, for comparison; xl
h—Manambolites ricensis, n. sp.; whorl sections of UT-32582 (see also pi. 72, fig. 4, pi.74,
fig.2, and text fig.8f);xl
n
—Pseudoschloenbachia n. sp. indet.; suture ofWSA-948; xl
q—Muniericeras ? twiningi,n. sp.; whorl sections of the holotype, UT-30500 (see also pi.20,
figs.1,4); xl
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Figs. 1, 4—Hoplitoplacenticeras marroti (Coquand) ;lateral and ventral views of BEG-34772
(see also text fig. 9f);xl
Figs. 2, 3, 6—Placenticeras (Stantonoceras) guadalupae (Romer) ;lateral and ventral views of
UT-168; x0.5
Figs. 5, B—Pycnodonte8—Pycnodonte aucella (Romer) ;5, interior of left valve ofUT-10357 (see also pi.78,
fig.7);8, exterior ofleftvalve ofUT-1722 (see also pi.79, fig.2);both, xl
Fig. 7—Stantonoceras sancarlosense (Hyatt);lateral view ofUT-30726 (see also pi.17, fig. 6,
and pi.78, fig. 2);xl
Lpper Cretaceous Ammonites from the Gulf Coast Plate 21
196 Bureau of Economic Geology, The University of Texas
P late22
Figs. 1, 2—Stantonoceras sancarlosense (Hyatt);ventral and lateral views of UT-167; x0.5
Fig. 3—Pycnodonte aucella (Romer);external view of leftvalve ofUT-10351 (see also pi.79,
fig. 6), xl
Figs. 4, s—Stantonoceras5—Stantonoceras pseudosyrtale (Hyatt);lateral and ventral view? of UT-10167; 4%
x0.61; 5, x0.74
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Figs. 1-4—Prionocycloceras adkinsae, n. sp.; 1, 3, 4, ventral and lateral views of three indi-
viduals from collection WSA-94 (see also text figs. 28g and 34e) ;2, lateral view of the
holotype, WSA-94A (see also text fig.25f );all,xl
Figs. 5, 6—Prionocycloceras guayabanum (Steinmann inGerhardt) ;ventral views of WSA-137
(see also pi.27, figs. 2, 3, and text figs. 12a and 33d) ;5, xl;6, x0.5
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a
—Prionocycloceras guayabanum (Steinmann in Gerhardt) ;whorl sections of WSA-137 {see
also pi.23, figs. 5, 6; pi.27, figs. 2, 3; and text fig. 33d), at diameters of 135 and 215 mm.;
xl
b—Submortoniceras tequesquitense, n. sp.; whorl sections of UT-1600 {see also pi. 51, figs. 1,
2;pi. 52, fig.3),at diameters of20, 30, 40, and 60 mm.; xl
c, e
—Submortoniceras vanuxemi (Morton); c, whorl sections of the individual figured by
Whitfield (1892, pi. 42, figs. 3, 4) at diameters of 30 and 50 mm.; c, suture from corroded
individual,UT-30607 {see also pi. 57, fig. 7, and pi.69, fig. 6, and text fig. 26d) ;both, xl
d—Submortoniceras chicoense (Trask) ;whorl sections of WSA-64 {see also pi. 57, figs. 1-3)
at diameters of10, 21, and 40 mm.; xl
/—Prionocycloceras hazzardi, n. sp.; whorl section of BEG-20498 {see also pi. 26, figs. 1, 2;
pi. 27, fig.4; and text fig. 13d to compare differences in restoration), width restored; xl
g—Peroniceras sp.; whorl section ofUT-30611; xl
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a
—Peroniceras moureti Grossouvre; whorl sections of UT-19937 (see also pi. 26, fig. 5, and
pi. 27, fig.1) at diameters of100 and 150 mm.; xl
b, d—Prionocycloceras hazzardi, n. sp.; b, whorlsections ofBEG-34740 (see also pi. 24, fig.4;
pi. 25, fig. 2; and text fig. 14g) at diameters of 330 and 515 mm.; d, whorl sections of
BEG-20498 (see also pi.26, figs.1, 2; pi.27, fig. 4; and text fig.12f, to compare differences
inrestoration), whorlwidthrestored and probably inaccurate; b, x0.5; d, xl
c
—Protexanites shoshonense (Meek) crassum Reeside; whorl sections of USNM—73272, il-
lustrated byReeside (1927) onpi.8, figs.5-8; xl
e
—Pseudoschloenbachia mexicana (Renz) ;whorl sections of WSA-247 (see also pi.30, fig.4),
at diameters of 30 and 65 mm.; xl
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Figs. 1-3—Prionocycloceras gabrielense, n. sp.; ventral and lateral views of the holotype,
UT-10808 (see also pi.67, fig.1);1, xl;2, 3, x0.25
Fig. 4—Prionocycloceras hazzardi, n. sp.; ventral viewof the holotype, BEG-34740 (see also
pi.25, fig.2, and text figs. 13b and 14g) ;x0.232
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Fig. I—Prionocycloceras1 —Prionocycloceras sp. afL guayabanum (Steinmann inGerhardt) ;lateral view of BEG-
34741 (see also pi.34, fig.5 ? and text fig.15b),a large fragment; x0.5
Fig. 2—Prionocycloceras hazzardi, n. sp.; lateral view of the holotype, BEG-34740 (see also
pi.24, fig.4 and text figs.13b and 14g) ;x0.234
Fig. 3—Prionocycloceras hazzardi, n. sp.; ventral view of UT-490 (see also pi. 34, fig. 2, and
pi. 39, fig.3);xl
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Figs. 1, 2—Prionocycloceras hazzardi, n. sp.; ventral and lateral views ofBEG-20498 (see also
pi.27, fig.4, and text figs.12f and 13d);xl
Figs. 3, 4—Protexanites planatus (Lasswitz) ;ventral views of UT-30504 (see also pi. 37, figs.
2, 3, and text fig. 25m);x0.5
Fig. s—Peroniceras5—Peroniceras moureti Grossouvre; lateral view of UT-19937 (see also pi. 27, fig. 1, and
text fig. 13a) ;xl
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a
—Prionocycloceras guayabanum (Steinmann inGerhardt) ;suture of WSA-921 at a diameter
of 180 mm. The sutures on this individual are asymmetric throughout the outer septate
whorl; xl
b, f—Submortoniceras mariscalense, n. sp.; b, suture of the holotype at a diameter of about 85
mm. and /, whorl sections of the holotype, BEG-20478, at diameters of 22.5, 40, 87, and
approximately 125 mm. (see also pi.59, fig. 3, and pi.60, figs.1, 4-6) ;xl
c
—Delawarella sp.; suture ofBEG-20479; xl
d, e—Submortoniceras uddeni, n. sp.; whorl sections of d, USNM-130740, a small individual
from U. S. G. S. Mesozoic locality18938 (see also pi. 60, figs. 2, 3, 7, 10) at diameters of
18 and 31 mm.; c, USNM-130739, the holotype from U. S. G. S. Mesozoic locality18938
(see also pi.59, figs. 5, 7—9) at diameters of19.5, 31, and 65 mm.; all,xl
g—Prionocycloceras hazzardi, n. sp.; whorl section of the holotype BEG-34740 (see also pi.24,
fig.4;pi. 25, fig. 2; and text fig.13b), at a diameter of 330 mm.; xl
h—Pseudoschloenbachia mexicana (Renz) ;whorl sections of WSA-68 at diameters of 75 and
100 mm. (see also pi.30, figs. 6 and 7);xl
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a
—Menabites belli,n. sp.; whorl sections of the holotype UT-13 (see also pi.70, figs. 2-4, 7) at
diameters of 40, 50, 75, 125, and 175 mm.; xl
b—Prionocycloceras sp. aff. guayabanum (Sleinmann in Gerhardt) ;whorl section of BEG-
34741 {see also pi.25, fig.1, and pi.34, fig.5);x0.5
c
—Bevahites bevahensis Collignon; whorl sections of individual more depressed in the adult,
BEG-20364, at diameters of 75, 100, and 150 mm.; xl
d—Peroniceras westphalicum (Schliiter);whorl sections of BEG-20326, width restored, at
diameters of 70 and 200 mm.; xl
e
—Delawarella delawarensis (Morton); whorl sections of UT-30661 at diameters of 75 and
150 mm.; xl
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Plots for three species of Prionocycloceras, one species of Protexanites, and one species of
Paratexanites; diameter on the ordinate against HF (fig.16a), rib count (fig. 16b), HF/W(fig. 16c),and U (fig.16d) on the abscissa. Asterisks represent Prionocycloceras hazzardi,
n. sp.; crosses P. gabrielense, n. sp.; dots P. guayabanum (Gerhardt) ;circles Protexanites
planatus (Lasswitz) ;and x's Paratexanites sellardsi, n. sp. There seems to be littlereason
for differentiating the species on conch conformation. Certain trends are indicated in the
ribcounts (fig.16b) that could be important ifmore information were available. The figure
certainly emphasizes the importance of ornamentation in differentiating these species.
Text Fig. 16Upper Cretaceous Ammonites from the Gulf Coast
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Fig. I—Peroniceras1 —Peroniceras moureti Grossouvre; ventral view of UT-19937 (see also pi.26, fig. 5, and
text fig. 13a) ;xl
Figs. 2, 3—Prionocycloceras guayabanum (Steinmann in Gerhardt) ;lateral view of WSA-137
(see also pi.23, figs. 5, 6, and text figs. 12a and 33d) ;2, xl;3, x0.5
Fig. 4—Prionocycloceras hazzardi, n. sp.; lateral view ofBEG-20498 (see also pi.26, figs. 1and
2,and text figs. 12f and 13d);x0.5
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Fig. I—Submortoniceras1—Submortoniceras tequesquitense, n. sp.; lateral view ofBEG-34743 (see also pi.70, fig.
l);xl
Figs. 2-4—Peroniceras westphalicum (Schliiter) ;lateral and ventral views ofUT-83; 2, x0.5;
3, 4, xl
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Figs. 1, 2—Peroniceras westphalicum (Schliiter);ventral and lateral views of WSA-19; x0.5
Figs. 3, 4—Pseudoschloenbachia mexicana (Renz) ; lateral and ventral views of UT-7; xl
Fig. s—Prionocycloceras5—Prionocycloceras gabrielense, n. sp.; lateral view ofUT-18109B; x0.40
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Figs. 1-7—Pseudoschloenbachia mexicana (Renz) ;1, 5, lateral and ventral views of UT-22
(see also pi. 33, fig. 6); 2, 3, lateral views of UT-18121 (see also pi. 32, fig. 4; pi. 33,
fig. 2; pi.44, fig.1; and text fig. 28d) ;4, lateral view of WSA-247 (see also text fig.13e) ;
6, 7,ventral and lateral views of WSA-68 (see also text fig.14h) ;all,xl
Figs. 8, 9—Pseudoschloenbachia sp. juv. cf. P. mexicana (Renz) ;ventral and lateral views of
WSA-90 (see also pi.31, fig.2, and pi.33, fig. 4);xl
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Figs. 1, 3-9—Pseudoschloenbachia mexicana (Renz) ;1, 5, lateral and ventral views of UT-
18124C; 3, 4, lateral and ventral views of UT-1599; 6, ventral view of UT-18123A (see
also pi.33, fig.3);7—9, ventral and lateral views ofBEG-20273; all,xl
Fig. 2—Pseudoschloenbachia sp. juv. cf. P. mexicana (Renz) ;ventral view of WSA-90 (see
also pi.30, fags. 8, 9, and pi.33, fig. 4);x
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Figs. 1-6—Pseudoschloenbachia mexicana (Renz) ;I—3, ventral and lateral views of UT-
10714; 4, ventral view of UT-18121 (see also pi.30, figs. 2, 3; pi.33, fig. 2;pi.44, fig. 1
and text fig. 28d) ;5, 6, lateral and ventral views ofUT-18123B; all,xl
Fig. 7—Paratexanites sellardsi, n.sp.; lateral view of UT—30692; xl
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Figs. 1-3, 5-7—Pseudoschloenbachia mexicana (Renz) ;1, 5, 7, ventral and lateral views of
UT-19821 (see also text figs. 29bd);2,ventral view ofUT-18121 (see also pi.30, figs. 2, 3;
pi.32, fig.4;pi. 44, fig.1;and text fig.28d);3, lateral viewof UT-18123A (see also pi.31,
fig.6);6, ventral viewof UT-22 (see also pi.30, figs.1, 5);all,xl
Fig. 4—Pseudoschloenbachia sp. juv. cf.P. mexicana (Renz) ;lateral view of WSA-90 (see
also pi.30, figs. 8, 9, and pi.31, fig. 2);x 2
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Fig. I—Texanites1 —Texanites lonsdalei, n. sp.; ventral view ofUT-30474 {see also pi. 51, figs. 3-7; pi.58,
figs. 5, 6; and text figs. 22ad) ;xl
Fig. 2—Prionocycloceras hazzardi, n. sp.; lateral view of UT-490 (see also pi. 25, fig. 3, and
pi.39, fig. 3);xl
Figs. 3,4—Peroniceras haasi, n.sp.; ventral and lateral views ofUT-10172; xl
Fig. s—Prionocycloceras5—Prionocycloceras sp. aff. guayabanum (Steinmann in Gerhardt) ;ventral view of large
fragment, BEG-34741 {see also pi.25, fig.1, and text fig.15b) ;x0.5
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Figs. 1—3—Peroniceras haasi, n. sp.; lateral and ventral views of the holotype, UT—lOl75; 1,
x0.5; 2, 3, xl
Fig. 4—Protexanites planatus (Lasswitz) ;lateral view ofUT-143988 {see also text fig. 29c) ;
xl
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Paratexanites sellardsi, n. sp.; sutures of BEG-34745 (see also pi. 36, figs. 3-5; pi. 37, fig. 1;
pi.39, fig.4; and pi.49, fig.3),the holotype; two adjacent sutures; xl
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Fig. I—Protexanites1 —Protexanites planatus (Lasswitz) ;ventral view of UT-14398A (see also pi. 37, fig. 4,
and text fig.20a) ;xl
Fig. 2—?Protexanites planatus (Lasswitz) ;lateral view of UT—lBpuj?3 x0.5
Figs. 3-5—Paratexanites sellardsi, n. sp.; ventral and lateral views of the holotype, 8EG—34745
(see also pi.37, fig.1;pi.39, fig.4;pi.49, fig. 3; and text fig.17);3,4, xl;5, x0.5
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Fig. 7—Paratexanites sellardsi, n. sp.; ventral view of the holotype, BEG-34745 (see also pi.
36, figs. 3-5; pi.39, fig.4;pi.49, fig. 3; and text fig.17);x0.5
Figs. 2-4—Protexanites planatus (Lasswitz) ;2, 3, lateral views of UT-30504 (see also pi. 26,
figs. 3, 4, and text fig. 25m) ;4, lateral view of UT-14398A (see also pi. 36, fig. 1, and
text fig.20a) ;2, 4, xl;3, x0.5
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Figs. 1, 2—Texanites texanus texanus (Romer) ;ventral and lateral views of a cast of the holo-
type deposited in the Bureau of Economic Geology (see also pi. 41, fig. 4, and text fig.
25d) ;xl
Figs. 3, 4—Texanites texanus (Romer) gallica Collignon; lateral and ventral views of BEG-
F592; x0.5
Fig. s—Texanites5—Texanites texanus (Romer) twiningi, n. subsp.; ventral view of inner whorl of the
holotype, BEG-20480 (see also pi.39, fig.1; pi.41, figs. 2, 5; and pi. 48, fig. 4);xl
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Plots for five species of Texanites; diameter of conch plotted on the ordinate, against U (fig.
18a), rib count (fig. 18b), and HF (fig.18c) on the abscissa. Crosses represent Texanites
americanus (Lasswitz) ;circles T. stangeri densicostus (Spath), x's T. roemeri (Yabe and
Shimizu) ;asterisks T. texanus gallica Collignon; and dots T. texanus texanus (Romer).
Although the number of observations are too few to allowfor much interpretation as to the
validityof the more closely related taxa, itis quite apparent from fig.18c that whorl height
increases with decrease ingeologic age in these five species, and from fig.18a that widthof
umbilicus decreases with decrease in geologic age. For age relationships of species see
text fig. 3, p. 22.
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Fig. I—Texanites texanus (Romer) twiningi, n. subsp.; lateral view of outer whorl of the
holotype, BEG-20480 {see also pi. 38, fig. 5; pi. 41, figs. 2, 5; pi. 48, fig. 4);xl
Fig. 2—Reginaites durhami, n. sp.; ventral view of the holotype, WSA-221 {see also pi. 49,
figs.1, 2, 4, and text figs. 22bc) ;xl
Fig. 3—Prionocycloceras hazzardi, n. sp.; lateral view of UT-490 {see also pi. 25, fig. 3, and
pi.34, fig.2);x0.5
Fig. 4—Paratexanites sellardsi, n. sp.; ventral view of the holotype, BEG-34745 {see also
pi.36, figs. 3-5; pi.37, fig.1;pi.49, fig.3; and text fig.17), xl
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Plots for Texanites stangeri densicostus (Spath) ;diameter on the ordinate against U(fig. 19a),
rib count (fig.19b), and HF (fig. 19c), on the abscissa. Circles represent Texas species;
dots represent measurements taken from Spath's (1921) illustration of the holotype. The
agreement between the South African holotype and the Texas specimens is very good.
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a
—Protexanites planatus (Lasswitz) ;whorl section of UT—I439BA (see also pi. 37, fig. 4, and
pi.36, fig.1), at a diameter of60 mm., xl
b—Submortoniceras candelariae, n. sp.; suture of the holotype, UT-10905 (see also pi. 56,
figs.3, 4, and text figs. 28a and 29e) ,at a diameter of 230 mm., xl
c
—Delawarella sabinalensis, n. sp.; suture from the holotype, WSA-13 (see also pi. 63, figs. 1,
3,4, and text figs. 21e and 26c) at a diameter of 300 mm., x0.5
d—Delawarella delawarensis (Morton);whorl sections of BEG-20322 at diameters of 30 and
50 mm., xl
c, f—Menabites walnutensis, n. sp.; whorl section of the holotype, UT—lB(see also pi. 58, figs.
1, 4, and text fig. 26k); c, at diameters of 20, 52, and 73 mm.; /, at diameters of 40 and
60 mm.; both xl
g—Submortoniceras sancarlo sense, n. sp.; suture from the holotype, WSA-96 (see also pi.55,
figs.1-4, pi.62, fig. 3, and text fig.27d) at a diameter of105 mm., xl
h—Prionocycloceras hazzardi, n. sp.; whorl section of WSA-876, at diameters of 160 and 218
mm., xl
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a
—Protexanites shoshonensis (Meek); USNM-73270; whorl sections at diameters of 71 and
138 mm. This specimen is from the Cody shale and is included here for comparison with
Protexanites planatus (Lasswitz) and Paratexanites sellardsi, n. sp. It was illustrated by
Reeside (1927) on pi.7, figs. 1and 2; xl
b, f—Defordiceras hazzardi, n. gen., n. sp.; b, whorl section of the holotype at a diameter of
130 mm., and /, suture of the holotype at a diameter of 130 mm.; BEG-20285 (see also
pi.69, figs. 3-5) ;xl
c
—Prionocycloceras gabrielense, n. sp.; whorl sections, restored, ofUT-18109, at diameters of
160 and 285 mm., xl
d—Bevahites bevahensis Collignon; suture of UT-23 at a diameter of 40 mm., xl
e
—Delawarella sabinalensis, n. sp.; suture from the holotype, WSA-13 (see also pi.63, figs. 1,
3,4, and text figs. 20c and 26c),at a diameter of170 mm., xl
g—Texanites texanus texanus (Romer) ;suture from BEG-34744 (see also pi. 40, fig. 3, and
text fig. 22e), xl
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a, d—Texanites lonsdalei, n. sp.; a, suture at a diameter of 230 mm.; d, whorl sections at diam-
eters of 125, 175, 250, and 370 mm.; both, UT-30474 (see also pi. 34, fig. 1; pi. 51, figs.
3-7; and pi.58, figs. 5, 6);both, xl
b, c—Reginaites durhami, n. sp.; whorl sections of WSA-221 (see also pi.39, fig.2, and pi.49,
figs. 1, 2, 4); b, at diameters of 150 and 250 mm.; c, at diameters of 100 and 190 mm.;
all,xl
e
—
Texanites texanus texanus (Romer) ;whorl section of BEG-34744 (see also pi. 40, fig. 3,
and text fig. 21g). This section is restored, and the thickness is probably too great, but the
thickness is really not known in this species because allknown specimens are crushed; xl
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Figs. 1-3—Texanites texanus texanus (Romer) ;1, lateral view of UT-486; 2, ventral view of
BEG-20493; 3, lateral view of BEG-34744 (see also text figs. 21g and 22e) ;all,xl
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Figs. 1, 3—Texanites americanus (Lasswitz) ;ventral views of UT-19872 (see also pi. 48, figs.
1, 3);xl
Figs. 2, s—Texanites5—Texanites texanus (Romer) twiningi,n. subsp.; lateral and ventral views of the
outer whorl of the holotype, BEG-20480 (see also pi. 38, fig. 5; pi. 39, fig. 1; and pi.48,
fig. 4);xl
Fig. 4—Texanites texanus texanus (Romer) ;ventral viewof cast of the holotype, deposited in
the Bureau ofEconomic Geology (see also pi. 38, fig. 1, 2, and text fig. 25d) ;xl
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Figs. 1, 2—Submortoniceras tequesquitense, n. sp.; ventral views of the holotype, BEG-34742
(see also pi.52, figs.1, 2, 4, and text fig.28b) ;xl
Figs. 3, 4—Texanites stangeri (Baily) densicostus (Spath) ;lateral views of BEG-17503 (see
also pi.71, fig.2);3, xl;4, x0.5
Upper Cretaceous Ammonites from the Gulf Coast Plate 42
260 Bureau of Economic Geology, The University of Texas
P late43
Fig. I—Texanites1 —Texanites roemeri (Yabe and Shimizu) ;lateral view ofWSA-71; xl
Figs. 2-4—Texanites stangeri (Baily) densicostus (Spath) ;2, 4, ventral and lateral views of
WSA-201 (see also text fig. 34c) ;3, lateral view of WSA-49 (see also pi. 48, fig. 5; pi 71,
figs. 1, 4; and text fig.25g) ;2, 4, xl;3, x0.5
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Fig. I—Pseudoschloenbachia1—Pseudoschloenbachia mexicana (Renz) ;ventral view of UT-18121 (see also pi. 30,.
figs. 2,3; pi. 32, fig. 4;pi. 33, fig.2; and text fig.28d) ;xl
Figs. 2, 3—Texanites americanus (Lasswitz) ;lateral and ventral views of neotype, UT-563
(see also pi.57, fig. 5, and text fig.24c) ;2, x0.5; 3, x0.25
Figs. 4, s—Submortoniceras5—Submortoniceras tequesquitense, n. sp.; lateral and ventral views of UT-1367; xl
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Figs. 1-3—Texanites stangeri (Baily);ventral and lateral views of WSA-92 (see also text
fig. 25p) ;from the Umkwelane River;1, 3, xl;2, x0.5
Upper Cretaceous Ammonites from the Gulf Coast Plate 45
266 Bureau of Economic Geology, The University of Texas
P late46
Figs. 1-4—Texanites shiloensis, n. sp.; 1, lateral view of the holotype, UT-1986 (see also pi
70, fig. 8);2-4, ventral and lateral views of UT-1696 (see also pi.70, fig. 5, and text fig,
24d);7, x0.25; 2, 3. x0.5; 4, xl
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Figs. 1-4,—Bevahites costatus Collignon coahuilaensis, n.subsp.; ventral views and lateral views
ofBEG-20288 (see also pi.71, fig.5, and text fig. 34b) ;1-3, xl;4, x0.5
Figs. 5, 6—Texanites stangeri (Baily) densicostus (Spath) ;lateral and ventral views ofUT-92;
xl
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Figs. 1, 3—Texanites americanus (Lasswitz) ;lateral and ventral views of UT-19872 (see also
pi. 41, figs. 1, 3); 7, xl;3, x0.5
Figs. 2, 5, 6—Texanites stangeri (Baily) densicostus (Spath) ;2, 6, ventral views ofBEG-20282
(see also pi.71, fig. 3, and text fig.25e) ;5, ventral view of WSA-49 (see also pi.43, fig.3;
pi.71, figs. 1, 4; and text fig.25g) ;all,xl
Fig. 4—Texanites texanus (Romer) twiningi, n. subsp.; lateral view of inner whorl of the holo-
type, BEG-20480 (see also pi.38, fig.5; pi.39, fig.1; and pi.41, figs. 2, 5);x]
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Figs. 1, 2, 4—Reginaites durhami, n. sp.; lateral and ventral views of the holotype, WSA-221
(see also pi.39, fig. 2, and text figs. 22bc) ;1, x0.5; 2, 4, xl
Fig. 3—Paratexanites sellardsi, n. sp.; ventral view of the holotype, BEG-34745 (see also pi.
36, figs. 3-5; pi. 37, fig.1;pi.39, fig. 4, and text fig.17);x0.5
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Figs. 1-5—Texanites sp. indet., monstrosity; ventral and lateral views of a small monstrosity,
UT-108, with4 rows of tubercles on the leftside and 5 rows of tubercles on the right side;
1,3, x2; 2, 4, 5,xl
Figs. 6, 7—Menabites densinodosus (Renz) ;lateral views ofUT-30477 (see also text fig. 27a);
6, x0.25; 7, x0.73
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Figs. 1, 2 —Submortoniceras tequesquiiense, n. sp.; lateral view of inner whorl and ventral
view of outer whorl of UT-1600 {see also pi.52, fig. 3, and text fig. 12b), xl
Figs. 3-7—Texanites lonsdalei, n. sp.; ventral and lateral views of the holotype, UT-30474
(see also pi. 34, fig. 1; pi. 58, figs. 5, 6; and text figs. 22ad) ;3, 5, 7, x0.5; 4, x0.25; 6, xl
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FIGS. 1-4—Submortoniceras tequesquitense, n. sp.; 1, 2, 4, lateral and ventral views of the
holotype, BEG-34742 (see also pi. 42, figs. 1, 2, and text fig. 28b) ;3, lateral view ofUT-
1600 (see also pi. 51, figs. 1, 2, and text fig.12b) ;1, 3, x2; 2, 4, xl
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Figs. 1—7—Bevahites bevahensis Collignon; 1, 2, 7, ventral and lateral views of UT-30511
(see also text fig. 27b); 3-6, ventral and lateral views of BEG-20281; 1, 7, x0.5; 2-6, xl
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Plots for five species of Submortoniceras; diameter of conch plotted on the ordinate against
U (fig. 23a), HF/W (fig. 23b), HF (fig. 23c), and rib count (fig. 23d), on the abscissa.
Crosses represent Submortoniceras candelariae, n. sp.; asterisks S. sancarlosense, n. sp.;
circles S. tequesquitense, n. sp.; x's S. vanuxemi (Morton); and dots S. vandaliaense,
n. sp. Although the number of observations is limited, there is certainly an increase in
height of whorl and a decrease in width of umbilicus from S. tequesquitense through
5. vanuxemi to S. vandaliaense.
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a
—Delawarella campaniensis (Grossouvre) ;suture of BEG-34746 (see also pi. 64, figs. 2, 6;
pi.67, fig. 2; and text fig.25a),at a diameter of 70 mm.; xl
b—Australiella pattoni, n. sp.; suture of UT-181228 (see also pi. 66, figs. 1, 2, and text fig.
33c) ;xl
c
—Texanites americanus (Lasswitz) ;whorl sections of the neotype, UT-563 (see also pi. 44,
figs. 2, 3, and pi.57, fig.5),at diameters of 200 and 300 mm.;xl
d—Texanites shiloensis, n. sp.; whorl sections ofUT-1696 (see also pi.46, figs. 2-4 and pi.70,
fig.5) at diameters of100, 150, and 200 mm.; xl
e
—Delawarella danei, n. sp.; whorl sections of UT—30628 (see also pi.64, fig.1; pi. 65, fig.2;
and pi.66, fig.3) at diameters of 75, 100, and 150 mm.; xl
5
•>
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a
—Delawarella campaniensis (Grossouvre) ;whorl sections of BEG-34746 (see also pi. 64,
figs. 2, 6; pi. 67, fig. 2; and text fig. 24a);at diameters of 75 and 125 mm.; xl
b—Delawarella delawarensis (Morton);badly eroded suture of BEG-34748 (see also text fig.
26g);xl
c, c, g, h
—
Texanites stangeri (Baily) densicostus (Spath) ;c, suture fragment of UT-594; c,
whorl sections of BEG-20282 (see also pi. 48, figs. 2, 6, and pi. 71, fig. 3) at diameters of
50 and 100 mm.; g, whorl sections of WSA-49 (see also pi. 43, fig. 3; pi. 48, fig. 5; and
pi.71, figs. 1, 4) at diameters of 50 and 125 mm.; h, whorl sections ofUT-30502 at diam-
eters of100 and 156 mm.; all,xl
d—Texanites texanus texanus (Romer) ;suture from Romer's (1852) pi. 3, fig. lc. Romer's
reproduction is excellent when compared with the suture of the holotype (see also pi.38,
figs.1, 2, and pi.41, fig. 4);xl
/—Prionocycloceras adkinsae, n. sp.; whorl section of the holotype, WSA-94A (see also pi.23^
fig. 2);xl
k, n—Australiella welderi, n. sp.; whorl sections of UT-30479 (see also pi. 65, fig. 3, and pi.
68, figs. 4, 5), k, at diameters of 30 and 60 mm., and n, at diameters of 40 and 75 mm.;
all, xl
m
—Protexanites planatus (Lasswitz) ;whorl section of UT—30504 (see also pi. 26, figs. 3, 4,.
and pi.37, figs. 2, 3) at diameters of 80 and 150 mm.; xl
p—Texanites stangeri (Baily);whorl section of WSA-92 (see also pi.45, figs. 1-3) at a diam-
eter of 200 mm.;xl
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a
—Submortoniceras vandaliaense, n. sp.; whorl sections of the holotype, UT—30638 (see also
pi.55, figs. 6, 7) at a diameter of 94 mm.; xl
b, f,g—Delawarella delawarensis (Morton);b, whorl sections of UT-30627 at diameters of
18, 25, and 50 mm.; g, whorl section ofBEG-34748 (see also text fig.25b) ;/,whorl section
of UT-19818 (see also pi. 61, fig.1, and pi.63, fig.2);all,xl
c
—Delawarella sabinalensis, n. sp.; whorl sections of the holotype, WSA-13 (see also pi. 63,
figs. 1, 3, 4, and text figs. 20c and 21e) ;xl
d, e—Submortoniceras vanuxemi (Morton);d, whorl sections of UT-30607 (see also pi. 57,
fig. 7; pi. 69, fig. 6; and text fig. 12e) ;c, whorl sections of a cast of the holotype (cast is
UT-30617) at diameters of 20 and 35 mm.; all,xl
h—Australiella pattoni, n. sp.; suture of UT-18122A (see also pi. 66, figs. 5, 6, and text fig.
33a) ;xl
k—Menabites walnutensis, n.sp.; suture of the holotype, UT-18 (see also pi.58, figs. 1, 4, and
text figs.20ef) at a diameter of 68 mm.; xl
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Fig. I—Menabites1 —Menabites belli,n. sp.; ventral view of WSA-1479 (see also pi. 58, fig.2); xl
Fig. 2—Delawarella sabinalensis, n. sp.; lateral view of a crushed internal mold inshale, UT-
10731; x0.5
Fig. 3—Submortoniceras vanuxemi (Morton);lateral view ofUT-30478; xl
Figs. 4-7—Texanites shiloensis, n. sp.; lateral and ventral views of juvenile individual,UT-25
(see also pi.70, fig. 6);xl
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Figs. 1—4—Submortoniceras sancarlosense, n. sp.; lateral and ventral views of 3 and 4, inner
whorls, and 1and 2, outer whorls, of the holotype, WSA-96 (see also pi. 62, fig. 3, and
text figs. 20g and 27d) ;1, 3, 4,xl;2, x0.5
Fig. s—Delawarella5—Delawarella delawarensis (Morton);ventral view of UT-30616, a cast of the holotype
(see also pi.61, fig. 3);xl
Figs. 6, 7—Submortoniceras vandaliaense, n. sp.; ventral and lateral views of the holotype,
UT-30638 (see also text fig. 26a);xl
Upper Cretaceous Ammonites from the Gulf Coast Plate 55
294 Bureau of Economic Geology, The University of Texas
P late56
Figs. 1, 3, 4—Submortoniceras candelariae, n. sp.; 1, lateral view of UT-10304 {see also pi.
60, fig. 8, and text figs. 34af );3, 4, ventral and lateral views of the holotype, UT-10905
{see also text figs. 20b, 28a, 29e) ;1, 3, x0.5; 4, x0.25
Fig. 2—Submortoniceras vanuxemi (Morton);lateral view of UT-89 {see also pi. 69, figs. 1>
2);xl
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a
—Menabites densinodosus (Renz) ;whorl sections of UT-30477 (see also pi. 50, figs. 6, 7)
at diameters of 200 and 350 mm.; xl
b—Bevahites bevahensis Collignon; whorl sections ofUT-30511 (see also pi. 53, figs. 1, 2, 7)
at diameters of100 and 220 mm.; xl
c
—Delaivarella delawarensis (Morton);whorl section of a robust form, UT-1514 (see also
pi.61, figs. 2, 6);xl
d—Submortoniceras sancarlosense, n. sp.; whorl sections of the holotype, WSA-96 (see also
pi. 55, figs. 1-4.; pi.62, fig. 3; and text fig. 20g), at diameters of 55, 100, and 155 mm.; xl
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a, jj—Submortoniceras candelariae, n. sp.; a, suture of the holotype UT-10905 {see also pi.56,
figs. 3, 4, and text figs. 20b and 29e) at a diameter of 230 mm.; /, whorl section of UT-
10902 {see also text fig.29a) ;both, xl
b—Submortoniceras tequesquitense, n. sp.; suture of the holotype, BEG-34742 {see also pi.
42, figs. 1, 2, and pi.52, figs. 1, 2, 4),at a diameter of100 mm.;xl
c
—Submortoniceras uddeni, n.sp.; corroded suture of USNM-130742 from U.S. G. S. Mesozoic
locality 16773 {see also pi. 59, figs. 1, 2, 4, 6) at a diameter of 60 mm.; xl
d—Pseudoschloenbachia mexicana (Renz) ;whorl sections of UT-18121 {see also pi. 30, figs.
2, 3; pi. 32, fig. 4; pi. 33, fig. 2; pi.44, fig. 1) at diameters of 30, 50, and 70 mm.; xl
e
—Australiella austinensis, n. sp.; whorl sections of the holotype, WSA-65 {see also pi. 65,
fig.6, and pi.67, fig.6), at diameters of 48 and 75 mm.; xl
g—Prionocycloceras adkinsae, n. sp.; whorl section of WSA-94 {see also pi. 23, fig. 1); xl
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a, e
—Submortoniceras candelariae, n. sp.; a, suture of UT-10902 (see also text fig. 34f); c,
whorl sections of the holotype, UT-10905 (see also pi. 56, figs. 3, 4, and text figs. 20b
and 28a), at diameters of 224 and 320 and 440 mm.; all,xl
b, d—Pseudoschloenbachia mexicana (Renz) ; b, whorl sections and d, suture of UT-19821
(see also pi.33, figs.1, 5, 7);suture at a diameter of about 85 mm.; all,xl
c
—Protexanites planatus (Lasswitz) ;whorl sections of UT—143988 (see also pi. 35, fig. 4) at
diameters of 40 and 60 mm.; xl
/—Delawarella delawarensis (Morton);whorl sections of UT-19817 (see also pi. 61, figs. 4,
5),xl
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Figs. 1-3—Submortoniceras chicoense (Trask) ;lateral and ventral views of WSA-64 (see also
text fig. 12d),xl
Fig. 4—Submortoniceras tequesquitense, n. sp.; lateral view ofUT—30568, xl
Fig. s—Texanites5—Texanites americanus (Lasswitz) ;ventral view of neotype, UT-563 (see also pi. 44,
figs. 2, 3, and text fig.24c) ,x0.5
Fig. 6—Delawarella danei, n. sp.; lateral view of inner whorls of the holotype, UT-30646 (see
also pi.62, figs. 1, 2;pi.65, fig.1;pi.66, fig.4; and text fig.33b) ;xl
Fig. 7—Submortoniceras vanuxemi (Morton);lateral view of UT-30607 (see also pi. 69, fig. 6,
and text figs. 12e and 26d) ;xl
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FiGS. 1, 4—Menabites walnutensis, n. sp.; lateral and ventral views of the holotype, UT-18
(see also text figs. 20ef and 26k);xl
Fig. 2—Menabites belli,n. sp.; lateral view of WSA-1479 (see also pi.54, fig. 1);xl
Fig. 3—Submortoniceras vanuxemi (Morton);ventral view of UT-189 (see also pi. 67, fig. 3);
xl
Figs. 5, 6—Texanites lonsdalei, n. sp.; lateral views of the holotype, UT-30474 (see also pi.
34, fig.1;pi.51, figs. 3-7; and text figs. 22ad) ;5, xl;6, x0.5
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Plots for 4 species of Submortoniceras; diameter of the conch plotted on the ordinate against
HF (fig. 30a), U (fig. 30b), and HF/W (fig. 30c), on the abscissa. Crosses represent
Submortoniceras tequesquitense, n. sp.; x's, S. uddeni, n. sp.; circles, S. mariscalense,
n. sp.; and dots, S. vanuxemi (Morton). In these species it is the ornamentation that pro-
duces specific characters, and, as illustrated by the figures, whorl shape is not important,
except that even withcrushed individuals,S. uddeni seems to develop much higher whorls
early in its ontogeny.
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Figs. 1, 2, 4—9—Submortoniceras uddeni, n.sp.; 1, 2, 4, 6, lateral and ventral views of USNM-
130742, an individual from U. S. G. S. Mesozoic locality 16773 (see also text fig. 28c) ;
5, 7-9, lateral and ventral views of the holotype, USNM-130739, from U. S. G. S. Mesozoic
locality18938 (see also text fig.14e), witha more open umbilicus; all,xl
Fig. 3—Submortoniceras mariscalense, n. sp.; lateral view of the holotype, BEG-20478 (see
also pi. 60, figs.1, 4-6, and text figs. 14bf), xl
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Figs. 1, 4-6—Submortoniceras mariscalense, n. sp.; lateral and ventral views of the holotype,
BEG-20478 (see also pi.59, fig.3, and text figs.14bf );xl
Figs. 2, 3, 7, 9, 10—Submortoniceras uddeni, n. sp.; 2, 3, 7, 10, ventral and lateral views of a
smaller individual, USNM-130740, from U. S. G. S. Mesozoic locality 18938 (see also
text fig. 14d);9, lateral view of a second small individual,USNM-130741, from U.S. G. S.
Mesozoic locality18938; all, xl
Fig. B—Submortoniceras8—Submortoniceras candelariae, n. sp.; lateral viewof UT-10304 (see also pi.56, fig.1,
and text figs. 34af );xl
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Figs. 1-6—Delawarella delawarensis (Morton);1, ventral view of UT-19818 (see also pi.63,
fig. 2, and text fig. 26f);2, 6, lateral and ventral views ofUT-1514 (see also text fig. 27c) ;
3, lateral view of UT-30616 (see also pi. 55, fig. 5), a cast of the holotype; 4, 5, ventral
and lateral views ofUT-19817 (see also text fig.29f );all,xl
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Figs. 1, 2—Delawarella danei, n. sp.; ventral and lateral views of the outer whorl ofUT-30646,
the holotype (see also pi.57, fig. 6; pi.65, fig. 1;pi.66, fig. 4; and text fig. 33b) ;1, x0.34;
2, x0.25
Fig. 3—Submortoniceras sancarlo sense, n. sp.; lateral view of the holotype, WSA-96 (see also
pi.55, figs.1-4, and text figs.20g and 27d) ;xl
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Plots of 4 species ofDelawarella and one species of Ausiraliella;diameter on the ordinate axis
against U (fig. 31a), HF (fig. 31b), rib count (fig. 31c), HF/W (fig. 31d), and W
(fig. 31e), on the abscissa. Crosses represent Delawarella delawarensis (Morton); dots,
D. sabinalensis, n. sp.; asterisks, D. campaniensis (Grossouvre) ;circles, D. danei, n. sp.;
and x's, Australiella austinensis, n. sp. The number of observations are too few for detailed
interpretation. For each character the single specimen of D. campaniensis has the same
measurements throughout all diameters, and this species is more compressed than others.
A. austinensis is much thicker and more depressed than are species ofDelawarella.
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Figs. 1, 3, 4—Delawarella sabinalensis, n. sp.; ventral and lateral views of the holotype, WSA-
13 (see also text figs. 20c, 21e, 26c) ;1, 4, xl;3, x0.5
Fig. 2—Delawarella delawarensis (Morton);lateral view of UT-19818 (see also pi. 61, fig.1,
and text fig. 26f);xl
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Figs. 1, s—Delawarella5—Delawarella danei, n. sp.; 1, lateral view of UT-30628 (see also pi. 65, fig. 2; pi.
66, fig. 3; and text fig. 24e);5, ventral view of eroded individual, UT-30674; both, xl
Figs. 2, 6—Delawarella campaniensis (Grossouvre) ;ventral views of 8EG—34746 (see also
pi.67, fig. 2, and text figs. 24a and 25a);xl
Figs. 3, 4—Australiella austinensis, n. sp.; lateral views of inner and eroded outer whorl frag-
ments ofUT-2 (see also pi.67, figs. 4, 5);xl
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Plots for three species of Australiella. Diameters on the ordinate against HF (fig. 32a), rib
count (fig. 32b), U (fig. 32c), HF/W (fig. 32d), and W (fig. 32e), on the abscissa. Circles
represent Australiella austinensis, n. sp.; crosses, A. pattoni, n. sp.; and dots, A. welderi,
n. sp. The information is meager, but A. auslinensis definitely is much more depressed,
A.pattoni maintains consistent shape and ribbing during the ontogeny, whereas A.welderi
has a marked change inW,HF/W, and HF, during its ontogeny.
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a, c
—Australiella pattoni, n. sp.; a, whorl section of UT-18122A (see also pi. 66, figs. 5, 6,
and text fig. 26h) ;c, whorl section of the holotype, UT-181228 (see also pi. 66, figs. 1, 2,
and text fig. 24b) ;both, xl
b—Delawarella danei, n. sp.; whorl sections of the holotype, UT-30646 (see also pi. 57, fig. 6;
pi. 62, figs. 1, 2; pi. 65, fig. 1; and pi. 66, fig. 4), at diameters of 60, 75, 100, 120, 250,
350, and 450 mm.; xl
d—Prionocycloceras guayabanum (Steinmann in Gerhardt) ; suture of WSA-137 (see also
pi.23, figs. 5, 6; pi. 27, figs. 2, 3; and text fig. 12a) at a diameter of 110 mm.; this is the
last septum, xl
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Figs. 1, 2—Delawarella danei, n. sp.; 1, ventral view of the internal whorls of the holotype,.
UT-30646 (see also pi.57, fig.6;pi.62, figs. 1, 2;pi.66, fig.4; and text fig. 33b) ;2, lateral
view of UT-30628 (see also pi. 64, fig.1; pi. 66, fig. 3; and text fig. 24e); both, xl
Fig. 3—Australiella welderi, n. sp.; ventral view of the holotype, UT-30479 (see also pi.68,
figs. 4, 5, and text fig.25kn) ;xl
Figs. 4, s—Australiella5—Australiella pattoni, n. sp.; ventral and lateral views of the inner whorls of BEG-
20278 (see also pi. 68, figs. 1-3, 6, and text fig.34g) ;xl
Fig. 6—Australiella austinensis, n. sp.; ventral viewof the holotype, WSA-65 (see also pi.67,.
fig.6, and text fig. 28e);xl
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Figs. 1, 2, 5, 6—Australiella patloni, n. sp.; 1, 2, lateral and ventral views of UT-181228, the
holotype (see also text figs. 24b and 33c) ;5, 6, lateral and ventral views of UT-18122A
(see also text figs. 26h and 33a);all,xl
Figs. 3, 4—Delawarella danei, n. sp.; 3, ventral view of UT—30628 (see also pi. 64, fig. 1; pi.
65, fig. 2; and text fig. 24e) ;4, ventral view of internal whorls of the holotype, UT-30646
(see also pi.57, fig. 6; pi.62, figs. 1, 2;pi. 65, fig. 1; and text fig. 33b) ;all,xl
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Fig. I—Prionocycloceras1—Prionocycloceras gabrielense, n. sp.; ventral view of the holotype, UT—lOBOB (see also
pi. 24, figs. 1-3) ;x0.35
Fig. 2—Delawarella campaniensis (Grossouvre) ;lateral view of BEG-34746 (see also pi. 64,
figs.2, 6, and text figs. 24a and 25a);xl
Fig. 3—Submortoniceras vanuxemi (Morton);lateral view ofUT-189 (see also pi.58, fig. 3);
xl
Figs. 4-6—Australiella austinensis, n. sp.; 4, 5, ventral and dorsal views of smaller whorl
fragment of UT-2 (see also pi. 64, figs. 3, 4);6, lateral view of the holotype, WSA-65
(see also pi.65, fig.6, and text fig. 28e);all,xl
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a, f—Submortoniceras candelariae, n. sp.; suture and whorl sections of UT-10304 (see also
pi. 56, fig. 1, and pi. 60, fig. 8); suture at a diameter of 250 mm.; whorl sections at diam-
eters of140 and 270 mm.; all,xl
b—Bevahiles costaius Collignon coahuiiaensis, n. subsp.; whorl sections of the holotype, BEG-
20288 (see also pi.47, figs. 1-4, and pi.71, fig.5), at diameters of 50, 90, and 132 mm.; xl
c
—Texanites stangeri (Baily) densicoslus (Spath) ;whorl sections of WSA-201 (see also pi.
43, figs. 2, 4) at diameters of75 and 125 mm.; xl
d, g—Australiella patloni, n. sp.; d, whorl sections ofBEG-34747 at diameters of 30, 40, and
60 mm.; g, whorl sections of BEG-20278 (see also pi. 65, figs. 4, 5, and pi. 68, figs. 1-3,
6);both, xl
e
—Prionocycloceras adkinsae, n. sp.; whorl section of WSA—94 (see also pi. 23, fig.4); xl
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Figs. 1-3, 6—Australiella pattoni, n. sp.; lateral and ventral views of BEG-20278 (see also
pi.65, figs. 4, 5, and text fig. 34g) ;xl
Figs. 4, s—Australiella5—Australiella welderi, n. sp.; lateral and ventral views of the holotype, UT-30479
(see also, pi.65, fig. 3, and text figs. 25kn) ;xl
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Figs. 1, 2, 6—Submortoniceras vanuxemi (Morton);1, 2, ventral views of UT-89 (see also
pi. 56, fig. 2);6, ventral view ofUT-30607 (see also pi. 57, fig. 7, and text figs. 12e and
26d) ;xl
Figs. 3-5—Defordiceras hazzardi, n. gen., and n. sp.; lateral and ventral views of the holotype,
BEG-20285 (see also text figs. 21bf);3, 4, x0.5; 5, xl
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Fig. I—Submortoniceras1 —Submortoniceras tequesquitense, n. sp.; ventral view of BEG-34743 (see also pi. 28,
%. D;xl
Figs. 2-4, 7—Menabites belli,n.sp.; ventral and lateral views of the holotype, UT-13 (see also
text fig.15a) ;2-4, xl;7, outer whorl, x0.5
Figs. 5, 6, B—Texanites8 —Texanites shiloensis, n. sp.; 5, ventral view ofUT-1696 (see also pi.46, figs. 2-4
and text fig. 24d) ;6, lateral view of UT-25 (see also pi. 54, figs. 4-7) ;8, ventral view of
the holotype, UT-1986 (see also pi. 46, fig.1);5, xl;6, x2;8, x0.25
Plate 70Upper Cretaceous Ammonites from the Gulf Coast
340 Bureau of Economic Geology, The University of Texas
P late71
FIGS. 1-4—Texanites stangeri (Baily) densicostus (Spath) ;1, 4, ventral and lateral views of
WSA-49 (see also pi.43, fig. 3; pi.48, fig. 5; and text fig. 25g) ;2, ventral view ofBEG-
17503 (see also pi.42, figs. 3, 4);3, lateral view of BEG-20282 (see also pi. 48, figs. 2, 6,
and text fig.25e);1, 3, 4, xl;2, x0.5
Fig. s—Bevahites5—Bevahites costatus Collignon coahuilaensis, n.subsp.; lateral view of outer whorl of the
holotype of the subspecies, BEG-20288 (see also pi. 47, figs. 1-4', and text fig. 34b) ;x0.5
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Figs. 1-3, 6, 7—Texasia dentatocarinata (Romer) ;1, 2, 7, lateral and ventral views of WSA-
65 (see also text fig. lOp);3, 6, lateral views of a cast of the holotype (see also pi. 73,
figs. 5, 6, text figs. lOg and lib) on deposit in the Bureau of Economic Geology; all, xl
Fig. 4—Manambolites ricensis, n. sp.; ventral view of UT-32582 (see also pi.74, fig. 2, and
text figs. 8f and llh);xl
Fig. s—Eulophoceras5—Eulophoceras wollmanae, n.sp.; ventral view of the large individual inMiss Wollman's
collection (see also pi.74, figs. 3, 5, and text figs, llgs);x0.5
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Figs. I—3, 5, 6, 10—Texasia dentatocarinata (Romer) ;1, 2, lateral and ventral views of UT-
19873 (see also text fig. lOh);3, 10, ventral and lateral views of UT-30566; 5, 6, ventral
views of a cast of the holotype (see also pi.72, figs. 3, 6, and text figs. lOg and lib),on
deposit in the Bureau ofEconomic Geology; all,xl
Figs. 4, 11—Pseudoschloenbachia sp.; ventral and lateral views ofBEG-20286 (see also pi.75,
%. 6);xl
Figs. 7, 8, 12—Pseudoschloenbachia wilsoni,n. sp.; 7, ventral view of the holotype, UT-30596
(see also pi.75, fig. 9, and text fig.10m) ;8, 12, lateral and ventral views of a small indi-
vidual,UT-19801;all,xl
Fig. 9—Glyptoxoceras ellisoni, n. sp.; ventral view of the holotype, UT-182 (see also pi. 78,
fig. 6);xl
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Figs. 1, 3-6—Eulophoceras wollmanae, n. sp.; 1, 4, 6, ventral and lateral views of the small
specimen inMiss Wollman's collection (see also text figs. 11cm) ;3, 5, lateral and ventral
views of the holotype, also inMiss Wollman's collection (see also pi.72, fig. 5, and text figs.
llgs);i,3,4, 6, xl;s,x0.5
Fig. 2—Manambolites ricensis, n. sp.; lateral view of UT-32582 (see also pi. 72, fig. 4, and
text figs. Bf, llh);xl
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Figs. 1—4—Pseudoschloenbachia chispaensis Adkins; 1, ventral view of UT-19803 (see also
text fig.llr);2, 4, ventral and lateral views ofUT-19816 (see also text fig.lip);3, ventral
view ofUT-19888 (see also pi.76, fig. 6,and text fig.Ilk);all,xl
Figs. 5, 7-9-—Pseudoschloenbachia wilsoni, n. sp.; 5, 7, 8, ventral and lateral views ofUT-28
(see also text fig. lOj);9, lateral view of the holotype, UT-30596 (see also pi.73, fig.7,
and text fig.10m) ;all,xl
Fig. 6—Pseudoschloenbachia sp.; lateral view of BEG-20286 (see also pi.73, figs. 4, 11); xl
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Figs. 1-4, 6—Pseudoschloenbachia chispaensis Adkins; 1, 3. sectional view of UT—l9B2O (see
also text fig. lOe);2, 4, ventral and lateral views of the holotype, BEG-3009 (see also
text figs. lOn and lid);6, lateral view of UT-19888 (see also pi. 75, fig. 3, and text fig.
11k);1,2,4,6,x1;3,x2.
Fig. s—Noivakites5—Noivakites ? sp. cfr. N. flaccidicostus (Romer) ;ventral view of UT-19805 (see also
pi.16, figs. 5, 6);xl
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Figs. 1, 4—Lopha travisana (Stephenson) ;1, external view of right valve and 4, dorsal view
ofUT-21; xl
Figs. 2, 3, s—Exogyra5—Exogyra ponderosa upaloiensis Stephenson; 2, 3, internal and external views of
leftvalve ofUT-30724; 5, external view ofleftvalve ofUT-10622; all,xl
Fig. 6—Exogyra ponderosa erraticostata Stephenson; external view of left valve ofUT-30510
{see also pi.79, fig.4);xl
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Figs. 1, B—Exogyra8—Exogyra ponderosa erraticostata Stephenson; 1, 8, interior and exterior views of
left valve ofUT-1722A; all,xl
Fig. 2—Stantonoceras sancarlosense (Hyatt);ventral view of UT-30726 (see also pi. 17, fig.
6, and pi. 21, fig.7), xl
Figs. 3, s—Exogyra5—Exogyra ponderosa upatoiensis Stephenson; 3, external view of left valve of UT-
17228 (see also pi. 80, fig. 1);5, external view of leftvalve of UT-10349; all,xl
Fig. 4—Pycnodonte convexa (Morton); external view of right valve of UT-1721 (see also
pi.80, fig. 2), xl
Fig. 6—Glyptoxoceras ellisoni, n. sp.; view of the holotype, UT-182 (see also pi.73, fig. 9), xl
Fig. 7—Pycnodonte aucella (Romer) ;external view of leftvalve ofUT-10357 (see also pi. 21,
%.5),xl
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Figs. 1, 3, s—Cyprimeria5—Cyprimeria roddai, n. sp.; 1, 3, interior and exterior of right valve of the holotype,
UT-19886; 5, interior of left valve ofUT-19885; all,xl
Figs. 2, 6—Pycnodonte aucella (Romer) ;2, interior of left valve of UT-1722 (see also pi.21,
fig. 8);6, interior of left valve of UT-10351 (see also pi. 22, fig. 3);both, xl
Fig. 4—Exogyra ponder osa erraticostata Stephenson; internal view of left valve ofUT-30510
(see also pi.77, fig. 6),from the Pecan Gap chalk at Walnut Hill,Travis County, xl
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Fig. I—Exogyra1 —Exogyra ponderosa upatoiensis Stephenson; internal view of left valve of UT-17228
(see also pi.78, fig. 3);xl
Fig. 2—Pycnodonte convexa (Morton);external view of left valve of UT-1721 (see also pi.
78, fig. 4);xl
FIGS. 3, 4—Scaphites sp. cfr. S. aquisgranensis Schiiter; ventral and lateral views ofUT-119; xl
Figs. 5, 6—Stantonoceras sancarlosense (Hyatt); ventral and lateral views of UT-30727; 5,
x0.55; 6, x0.5
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Figs. 1-3—Inoceramus undulatoplicatus Romer; left valves; 1, UT-30564; 2, 3, UT-30691;
1, 2, x0.5; 3, xl
Fig. 4—Hoplitoplacenticeras marroti (Coquand) ;lateral view ofBEG-34774 (see also pi.17,
figs.3, 4, and text fig.lla);xl
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Figs. 1-4—lnoceramus undulatoplicatus RSmer; two views of UT-30719; 1, 3, xl;2, 4, x0.5
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324 325
delawarensis, 111, 14, 15, 18, 25, 28, 31, 38, 95,
98,99,100,112,114,115,131
pi. 55, fig. 5, pp. 292, 293; pi. 61, figs. 1-6,
pp. 312, 313; pi. 63, fig. 2, pp. 318, 319
text figs. 15e, 212, 213; 20d, 248, 249; 25b,
286, 287; 26bfg, 288, 289; 27c, 296, 297;
29f, 300,301; 31, pp. 316, 317jeanetti, 112
n. sp. aff. roedereri, 15
sabinalensis, 112, 14, 15, 18, 25, 28, 113, 115
pi. 54, fig. 2, pp. 290, 291; pi. 63, figs. 1, 3, 4,
pp. 318, 319
text figs. 20c, 248, 249; 21c, 250, 251; 26c,
288,289; 31, pp. 316, 317
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Desmocerataceae, 40, 50
Desmoceratidae, 50
Diplomoceras ellipticum, 46
mercedense, 46
phoenixense, 46
sp. aff. D. recticostatum, 46
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aquisgranensis, 19
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longispinata, 67
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Eulamellibranchia, 132
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Eupachydiscus, 59, 40
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text figs. Bj,164, 165; lOaf, 184, 185
Eupachy disc vs
—
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gordoni, 59, 23, 26, 29
pi.16, figs. 1-3, pp. 180, 181
text fig.Be, 164, 165
grossouvrei, 60
haradai, 60
isculensis, 60
jimenezi, 59, 23, 26, 28, 34, 55
pi. 14, figs. 1, 5, pp. 174, 175; pi. 16, fig. 4,
pp. 180, 181
text fig. 10k, 184, 185
Eutrephoceras alcesence, 93
campbelli, 120
Exiteloceras, 46
? sp., 46
pi. 4, fig. 5, pp. 150, 151; pi. 8, fig. 2, pp.
160, 161; pi. 20, fig. 12, pp. 190, 191
text fig. 9e, 176, 177
Exogyra, 129
cancellata, 17
costata, 10, 131
(E. ponder osa Dane 1929), 32
erraticostata, 131
foliacea, 13
laeviuscula, 132, 12, 13, 23, 26, 29, 31
beds inUvalde County, 30
ponderosa, 129, 12, 16, 17, 28, 29, 31, 32
first appearance, 30
in Tombigbee sandstone, 30
erraticostata, 129, 23, 26, 28, 29, 31, 130
pi. 77, fig. 6, pp. 352, 353; pi. 78, figs. 1, 8,
pp. 354, 355; pi. 79, fig. 4, pp. 356, 357
ponderosa, 131, 23, 26, 130
upatoiensis, 131, 26, 29, 32
pi. 77, figs. 2, 3, 5, pp. 352, 353; pi. 78,
figs. 3, 5, pp. 354, 355; pi. 80, fig. 1, pp.
358, 359
tigrina, 13, 34
upatoiensis, 130
Gaudryceras, 41, 16, 40
sp., 41, 13, 14, 28
pi.1, figs. 5, 6, pp. 144, 145
text fig. 9a, 176, 177
Gaudryceratinae, 41
Gauthiericeras, 16, 37, 71
margae, 20
"Gauthiericeras aff. margae" 3
Glyptoxoceras, 46, 39
ellisoni, 46, 23, 26, 120
pi. 1, figs. 10-14, 16-20, pp. 144, 145; pi. 73,
fig. 9, pp. 344, 345; pi. 78, fig. 6, pp. 354,
355
Graysonites lozoi, 66
Young, 70
Gryphaea aucella, 23, 26, 129
beds, 97
convexa, 129
newberryi, 129
pitched, 12, 129
wratheri, 129
"Gryphaea" aucella, 12
vesicularis, 10
wratheri, 13
Gryphea cfr. newberryi, 129
"Hamites" phaleratus, 18
Haresiceras, 64
Hauericeras pseudogardeni, 18
"Helicoceras" rubeyi, 46
Hesperornis beds, 33
Hoplitaceae, 62
Hoplites vari var. marroti, 63
Hoplitoplacenticeras, 63, 62
coesfeldensis, 18
marroti, 63, 18, 28, 64
pi. 2, figs. 5, 15, 17, pp. 146, 147; pi. 17,
figs. 3, 4, pp. 182, 183; pi. 20, figs. 2, 3,
pp. 190, 191; pi. 21, figs. 1, 4, pp. 194,
195; pi.81, fig. 4, pp. 360, 361
text figs. 9bcf, 176, 177; lla, 192, 193 _
sp. aff. Metaplacenticeras (?) bowersi, 64,
28, 34
pi. 20, figs. 7-9, pp. 190, 191
text figs. 9dhk, 176, 177
vari. 18, 19, 20, 64, 131
aff. vari, 63
sp. aff. vari, 64
Hoploscaphites, 49
Inoceramus, 128
digitatus, 20
schmidti, 33
subquadratus, 13
undulatoplicatus, 128, 3, 9, 12, 13, 17, 20, 23,
26, 29, 33
pi. 81, figs. 1-3, pp. 360, 361; pi. 82, figs.
1-4, pp. 362, 363
Jouaniceras, 47
Kitchenites, 54
Lenticeratinae, 126, 37, 119
Lewesiceras, 37
Lopha, 128
travisana, 128, 13, 23, 26, 28, 29, 31
pi. 77, figs. 1, 4, pp. 352, 353
Manambolites, 127
ricensis, 127
pi. 2, figs. 14, 16, 19, pp. 146, 147; pi. 72,
fig. 4, pp. 342, 343; pi. 74, fig. 2, pp. 346,
347
text figs. Bf, 164, 165; 9mp, 176, 177; llh,
192, 193
Marsupites americanus, 31
testudinarius, 31
Menabites, 106, 19, 37, 38, 76, 109
belli,106, 22, 25, 28, 97, 107
pi. 54, fig. 1, pp. 290, 291; pi. 58, fig. 2, pp.
304, 305; pi. 70, figs. 2-4, 7, pp. 338, 339
text fig. 15a, 212, 213
(Delawarella) roedereri, 113, 115
densinodosus {-sum), 108, 22, 25, 28, 30, 31,
33, 94, 107, 109
pi. 50, figs. 6, 7, pp. 274, 275
text fig. 27a, 296, 297
with Texanites roemeri at Plymouth Bluff,24
internodosus, 13, 89, 107, 109
lenobeli, 107
savornini, 107
s. 1., walnutensis, 109, 22, 25, 28, 110
pi. 58, figs. 1, 4, pp. 304, 305
text figs. 20ef, 248, 249; 26k, 288, '289
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Menuites, 57, 29, 40
sp. juv. indet., 58
pi. 15, figs. 6, 7, 9, 11, 12, pp. 178, 179; pi.
20, figs. 10, 11, pp. 190, 191
text fig. 9q, 176, 177
menu, 58
stephensoni, 57, 127
pi. 15, figs. 1, 2, pp. 178, 179
text figs. 70, 156, 157; 9n, 176, 177
Metaplacenticeras ? bowersi, 64
Mortoniceras sp., 94
americanum, 83
delawarense, 98, 99, 111, 114
densinodosum, 108
lasswitzi, 84, 85
aff. M. texanum, 108
quattuornodosum var. planatum, 76
roemeri, 84
soutoni, 85
stangeri, 88
(Baily) var. densicosta, 86
texanum, 84
"Mortoniceras aff. emschere" 1
internodosum, 109
Muniericeras, 61, 3, 125, 126
twiningi, 26
? twiningi, 61, 29, 40
pi. 20, figs. 1, 4, pp. 190, 191
text fig. llq,192, 193
Muniericeratidae, 61
"Nautilus" dekayi, 10
Neocrioceras, 46
Neopuzosia, 54
Niceforoceras, 37
Nostoceras, 127
Nostoceratidae, 42
Nowakites, 55(?) sp. cfr. N. (?) flaccidicostus, 55
pi. 16, figs. 5, 6, pp. 180, 181;pi. 76, fig. 5,
pp. 350, 351
text fig. 10b, 184, 185
savini, 59
"Nowakites" flaccidicostus, 12
Ostraceae, 128
Ostrea convexa, 129
diluviana, 128
sp. cf. diluviana, 128{Alectryonia) diluviana, 128
santonensis, 128
travisana, 13, 128
vesicularis LaMarck var. aucella, 129
"Ostrea" centerensis, 13
Ostreidae, 128
Pachydiscidae, 54
Pachydiscus, 55
(?) n. sp., 55
pi.13, figs. 3, 4, pp. 172, 173
text fig. 7t, 156, 157
dulmenensis, 18
fresvillensis, 56, 57
gollevillensis, 40
sp. no. 1cfr. P. gollevillensis, 56
pi. 8, fig. 5, pp. 160, 161; pi. 17, fig. 5, pp.
182, 183
text figs. lOco, 184, 185
sp. no. 2 cfr. P. gollevillensis, 56
Pachydiscus —Continued
pi. 13, figs. 1, 2, 5, pp. 172, 173; pi. 14, fig.4,
pp. 174, 175; pi. 17, figs. 1, 8, pp. 182, 183
text figs. lOdg, 184, 185
sp. no. 3 cfr. P. gollevillensis, 57
pi.14, figs. 2, 3, pp. 174, 175
text figs. 7n, 156, 157; Bh, 164, 165
neubergicus, 56
papuanus, 56, 57
sharpei, 56, 57
summeri, 56
Parabevahites, 19
emscheris, 19
sellardsi, 29, 80
zeilleri, 79, 80
Paralenticeras, 127
Parapuzosia, 50, 3, 40
sp., 50
americana, 13, 14, 23, 26, 28, 33, 52, 53
bosei, 50, 8, 13, 17, 23, 26, 28, 32, 34, 40, 51, 52
pi. 7, fig. 1, pp. 158, 159; pi. 8, figs. 1, 3, 4,
pp. 160, 161; pi. 9, fig. 2, pp. 162, 163; pi.
19, fig. 1, pp. 188, 189
text figs. 7jqr, 156, 157
sp. cfr. bradyi, 23, 26
sp. aff. P. bradyi, 52, 29, 33, 53
pi. 7, figs. 2, 3, pp. 158, 159; pi.9, figs. 1, 3, 4,
pp. 162, 163; pi. 11, fig. 1, pp. 168, 169
text fig. Bd, 164, 165
corbarica, 8, 17, 50, 51, 52
paulsoni, n. sp., 53, 23, 26, 28, 29, 54
pi. 11, figs. 3, 4, 5, pp. 168, 169; pi. 12, figs.
1-4, pp. 170, 171;pi. 15, fig. 10, pp. 178,
179; pi. 17, fig. 9, pp. 182, 183; pi. 19, figs.
3, 4, pp. 188, 189
text figs. Bab, 164, 165; 9gjr, 176, 177
terryi, 53, 28
pi. 10, figs. 2-4, pp. 166, 167
"Parapuzosia aff. corbarica" 1
"stobaei," 1
Paratexanites (Parabevahites) ,79, 19
sellardsi, 79, 22, 25, 29, 80
pi. 32, fig. 7, pp. 226, 227; pi. 36, figs. 3-5,
pp. 236, 237; pi. 37, fig. 1, pp. 238, 239;
pi. 39, fig. 4, pp. 244, 245; pi. 49, fig. 3,
pp. 272, 273
text figs. 16, pp. 214, 215; 17, pp. 234, '235
comparison with Protexanites shoshonensis,
250, 251
Pelecypoda, 128
Pernidae, 128
Peroniceras, 72, 16, 38, 65
n. sp., 15
text fig. 12g, 200, 201
aff. cocchi, 73
czornigi, 73
dravidicum, 72, 75
haasi, 72, 14, 15, 18, 25, 29, 75
pi. 34, figs. 3, 4, pp. 230, 231; pi. 35, figs.
1-3, pp. 232, 233
leei, 38
moureti, 73, 22, 25, 29, 75
pi. 26, fig. 5, pp. 208, 209; pi. 27, fig. 1, pp.
216, 217
text fig. 13a, 202, 203{Reginaites) quadrituberculatus, 38
rousseauxi, 73
subtricarinatum, 72, 73, 75
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sub triearinatum tridorsatum, 73
tricarinatum, 72
westphalicum, 74, 14, 15, 18, 25, 29, 72, 75
pi. 28, figs. 2-4, pp. 218, 219; pi. 29, figs. 1,
2, pp. 220, 221
text fig. 15d, 212, 213
australis, 72, 75
"Peroniceras aff. czornigi," 1
"P. [Peroniceras] aff. westphalicum" 3, 13, 14
Peroniceratinae, 64, 36, 38, 65
Phlycticrioceras, 45, 39, 47
sp. cfr. douvillei, 45, 23, 26, 29
pi. 4, figs. 2, 3, pp. 150, 151; pi. 11, fig. 2,
pp. 168. 169
text figs. 7fh, 156, 157
oregonense, 45
Phlycticrioceratidae, 45
Placentic eras, 62, 127
bidorsatum, 18, 19
cfypeale, 18
costatum, 32
guadalupae, 15, 18, 26, 33, 120
meeki, 32, 93
newberryi, 38
planum, 30, 32, 38, 62, 93
pseudosyrtale, 26
sancarlo sense, 26
syrtale, 17, 18, 20, 21, 33
European and American forms not same, 21
"syrtale" 19
Placenticeratidae, 62, 40
Prionocycloceras, 65, 37, 66, 71
adkinsae, 69, 5, 29, 37, 66
pi.23, figs. 1-4, pp. 198, 199
text figs. 25f, 286, 287; 28g, 298, 299; 34e,
332 333
gabrielense, 69, 5, 14, 15, 18, 20, 25, 29, 36,
66, 67, 68, 70, 71
pi. 24, figs. 1-3, pp. 204, 205; pi. 29, fig. 5,
pp. 220, 221;pi. 67, fig. 1, pp. 330, 331
text figs. 16, pp. 214, 215; 21c, 250, 251
guayabanum, 67, 38, 65, 66, 68, 70, 119
pi. 23, figs. 5, 6, pp. 198, 199; pi. 27, figs. 2,
3, pp. 216, 217
text figs. 12a, 200, 201; 14a, 210, 211; 16,
pp. 214, 215; 33d, 324, 325
cf. guayabanum, 25
sp. aff. guayabanum, 68
pi. 25, fig. 1, pp. 206, 207; pi. 34, fig. 5, pp.
230 231
text fig. 15b, 212, 213
hazzardi, 71, 5, 25, 29, 36, 37, 67, 69
pi. 24, fig. 4, pp. 204, 205;pi. 25, figs. 2, 3,
pp. 206, 207; pi. 26, figs. 1, 2, pp. 208,
209; pi. 27, fig. 4, pp. 216, 217; pi. 34,
fig. 2, pp. 230, 231;pi. 39, fig. 3, pp. 244,
245
text figs. 12f, 200, 201; 13bd, 202, 203; 14g,
210, '211; 16, pp. 214, 215; 20h, 248, 249
cf. hazzardi, 22, 25
lend, 36
maarfiaense, 36, 66, 68
mediotuberculatum, 68
pitalensis, 68
(? ) recticostatum, 36
Prionocyclus, 67
guayabanus, 67
Protexanites, 76, 36, 37, 65, 66, 68, 70, 71, 107
bourgeoisi, 77, 79
planatus, 76, 5, 13, 22, 25, '29, 67, 71, 77, 78, 79
pi. 26, figs. 3, 4, pp. 208, 209; pi. 35, fig. 4,
pp. 232, 233; pi. 36, figs. 1,2, pp. 236, 237;
pi. 37, figs. 2-4, pp. 238, 239
text figs. 16, pp. 214, 215; 20a, 248, 249;
25m, 286, 287; 29c, 300, 301
comparison with Protexanites shoshonensis,
250, 251
shoshonensis (-se) ,37, 66, 67, 69, 78
text fig. 21a, 250, 251
shoshonense crassum, 69
text fig. 13c, 202, 203
Pseudoschloenbachia, 120, 37
sp., 125, 26
pi. 73, figs. 4, 11, pp. 344, 345; pi. 75, fig. 6,
pp. 348, 349
text fig. lln,192, 193
type species, 61
bertrandi, 37, 122, 125
boreaui, 126
chispaensis, 123, 28, 29, 93, 124, 125
pi. 15, figs. 3-5, 8, pp. 178, 179; pi. 75, figs.
1-4, pp. 348, 349; pi. 76, figs. 1-4, 6, pp.
350, 351
text figs. lOen, 184, 185; lldjkopr, 192, 193
griesbachi, 124
mexicana, 121, 22, 25, 29, 37, 120, 122, 123,
124 125
pi. 29, figs. 3, 4, pp. 220, 221; pi. 30, figs.
1-7, pp. 222, 223; pi. 31, figs. 1, 3-9, pp.
224, 225; pi. 32, figs. 1-6, pp. 226, 227;
pi. 33, figs. 1-3, 5-7, pp. 228, 229; pi. 44,
fig. 1, pp. 262, 263
text figs. 13e, 202, 203; 14h, 210, 211; 28d,
298, 299; 29bd, 300, 301
cf. mexicanum, 25
sp. juv. aff. mexicana, 29
sp. juv. cf. P. mexicana, 123
pi. 30, figs. 8, 9, pp. 222, 223; pi. 31, fig. 2,
pp. 224, 225; pi. 33, fig. 4, pp. 228, 229
umbulazi, 124
wilsoni,124, 23, 26, 29, 125
pi. 73, figs. 7, 8, 12, pp. 344, 345; pi.75, figs.
5, 7, 8, 9, pp. 348, 349
text figs. lOjm, 184, 185
Pteriaceae, 128
Puzosiinae, 50
Pycnodonte, 129
aucella, 129, 10, 12, 13, 23, 26, 28, 29, 31
pi. 21, figs. 5, 8, pp. 194, 195; pi. 22, fig.3,
pp. 196, 197; pi. 78, fig. 7, pp. 354, 355;
pi.79, figs. 2, 6, pp. 356, 357
beds, 98
convexa, 129, 28
pi. 78, fig. 4, pp. 354, 355; pi. 80, fig. 2, pp.
358, 359
Reginaites, 92, 38, 72, 76
durhami, 92, 22, 25, 29, 38, 93, 105
pi. 39, fig. 2, pp. 244, 245;pi. 49, figs. 1, 2, 4,
pp. 272, 273
text figs. 22bc, 252, 253
leei, 38, 93
Scaphites, 48
aquigranensis, 18, 19
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sp. cfr.S. aquisgranensis, 49, 28
pi.80, figs. 3, 4, pp. 358, 359
aquilaensis Jianus, 49
aricki, 50
hippocrepis, 3, 14, 15, 17, 18, 19, 20, 31, 48
inLower Campanian in Europe, 21
reported with Delawarella delawarensis, 21
s. 1., 26
crassus Reeside, 48, 21, 23, 26, 29, 31, 33, 93
pi. 2, figs. 1-4, 6-13, pp. 146, 147; pi. 10,
figs. 1, 5, pp. 166, 167
text fig. 7g, 156, 157
leei, 23, 93
parvus, 23, 26
sp. cfr. leeiparvus Reeside, 49, 26, 28, 33
pi.20, figs. 5, 6, pp. 190, 191
in Burditt marl, 22
porchi, 49
spiniger, 49
Scaphitidae Meek, 48
Schloenbachia (Barroisiceras) dentatocarinatus,
119
bertrandi mexicana, 121
hourgeoisi americana, 83
glabra, 37
quattuornodosum var. planata, 76
quinquenodosa var. minuta, 85
texana, 84, 85
"Schloenbachia" bertrandi, 122, 125
flicki,123
fournieri, 125
glabra, 123
quattuornodosa, 13, 78
quinquenodosa var. minuta, 95
47, 40
durhami, 47, 23, 26, 28
pi. 6, figs. 2, 3, 10-16, pp. 154, 155
text figs. 7a-ep, 156, 157
Sphenodiscidae, 127
Sphenodiscus, 127
cf. lenticularis, 127
Stantonoceras, 62
guadalupae, 62, 12, 15, 18, 23, 26, 27, 29, 31,
32, 33, 38, 93, 120
pi. 21, figs. 2, 3, 6, pp. 194, 195
Lower Campanian, 24-26
aff. S. guadalupae, 30
newberryi, 38, 62, 93
pseudosyrtale, 63, 23, 26, 29, 93
pi. 22, figs.4, 5, pp. 196, 197
sancarlosense, 63, 26, 28, 32, 38, 62, 93
pi. 17, fig. 6, pp. 182, 183; pi. 21, fig. 7, pp.
194, 195; pi. 22, figs. 1, 2, pp. 196, 197;
pi. 78, fig. 2, pp. 354, 355; pi. 80, figs. 5,
6, pp. 358, 359
pseudosyrtale, 93
Submor toniceras, 97, 3, 19, 39, 65, 76
angusteumbilicatum, 100
buttense, 106
candelariae, 102, 28, 39, 91, 103
pi. 56, figs. 1, 3, 4, pp. 294, 295; pi. 60, fig.
8, pp. 310, 311
text figs. 20b, 248, '249; 23, pp. 282, 283;
28af, 298, 299; 29ae, 300, 301; 34af, 332,
333
chicoense, 106, 22, 25, 26, 28, 34, 105
pi. 57, figs. 1-3, pp. 302, 303
text figs, lief, 192, 193; T2d, 200, 201
Submortoniceras —Continued
chicoense
in Dessau, 24
species group of, 39
mariscalense, 104, 25, 28, 39, 93, 105
pi. 59, fig. 3, pp. 308, 309; pi. 60, figs. 1,
4-6, pp. 310, 311
text figs. 14bf, 210, 211
pentzamum, 105
piveteaui, 103
propoetidum, 39
randalli, 105, 106
rennei, 18, 19, 39, 105
sancarlosense, 100, 25, 28, 39, 99, 101, 102
pi. 55, figs. 1-4, pp. 292, 293; pi. 62, fig. 3,
pp. 314, 315
text figs. 20g, '248, 249; 23, pp. 282, 283;
27_d, '296, 297
soutoni, 39, 91
spathi, 101, 102
tenuicostulatum, 39, 90, 98, 100
n. sp. aff. tenuicostulatum, 15
tequesquitense, 97, 14, 15, 18, 25, 26, 28, 38,
90, 98, 100, 106, 120
pi. 28, fig. 1, pp. 218, 219; pi. 42, figs. 1, 2,
pp. '258, 259; pi. 44, figs. 4, 5, pp. 262,
263; pi. 51, figs. 1, 2, pp. 276, 277; pi.
52, figs. 1-4, pp. 278, 279; pi. 57, fig. 4,
pp. 302, 303; pi. 70, fig. 1, pp. 338, 339
text figs. 12b, 200, 201; 23, pp. 282, 283;
28b, 298, 299
uddeni, 105, 22, 25, 26, 28, 39, 106
pi. 59, figs. 1, 2, 4-9, pp. 308, 309; pi. 60,
figs. 2, 3, 7, 9, 10, pp. 310, 311
text figs. 14de, 210, 211; 28c, 298, 299
in Dessau, 24
vandaliaense, 102, 25, 28, 32, 39, 99, 100, 101
pi. 55, figs. 6, 7, pp. 292, 293
text figs. 23, pp. 282, 283 ;26a, 288, 289
vanuxemi, 98, 22, 25, 28, 31, 38, 39, 99, 100,
101, 102, 106, 109
pi. 54, fig. 3, pp. 290, 291; pi. 56, fig. 2, pp.
294, 295; pi. 57, fig. 7, pp. 302, 303; pi.
58, fig. 3, pp. 304, 305; pi. 67, fig. 3, pp.
330, 331;pi. 69, figs. 1, 2, 6, pp. 336, 337
text figs. 12ce, 200, 201; 23, pp. 282, 283;
26de, 288, 289
woodsi, 39
Texanites, 80, 76, 109
sp., 14, 19
sp. indet., monstrosity, 92
pi. 50, figs. 1-5, pp. 274, 275
americanus, 83, 22, 25, 29, 78, 84, 87
pi. 41, figs. 1, 3, pp. 256, 257; pi. 44, figs. 2,
3, pp. 262, 263; pi. 48, figs. 1, 3, pp. 270,
271; pi.57, fig. 5, pp. 302, 303
text figs. 18, pp. 242, 243; 24c, '284, 285
angolanus, 85
bourgeoisi americanum, 83
densinodosus, 94, 108
dichotomous, 112
emscheris, 18
hourcqi, 18, 19, 109
internodosus, 13, 89, 109
lonsdalei, 90, 22, 25, 28, 39, 88, 91
pi. 34, fig. 1, pp. 230, 231; pi. 51, figs. 3-7,
pp. 276, 277; pi. 58, figs. 5, 6, pp. 304, 305
text figs. 22ad, 252, 253
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lonsdalei
lower part of Submortoniceras tequesqui-
tense zone, 24
minuta, 85
minutum, 14
minutus, 13, 14, 85, 95
oliveti spinosa, 82
omeraensis, 38, 93
planatus, 76
quattuornodosum, 13
quinquenodosus, 13, 78, 90
evoluta, 84, 88
roemeri, 84, 18, 22, 25, 28, 30, 31, 33, 38, 39, 78,
82, 85, 88, 91, 131
pi.43, fig. 1, pp. 260, 261
text fig. 18, pp. 242, 243
in lower part of Submortoniceras tequesqui-
tense zone, 24
occurs withMenabites densinodosus at Plym-
outh Bluff, 24
overlaps other species of Submortoniceras, 24
shiloensis, 89, 14, 15, 18, 25, 29, 38, 39, 88, 90,
98, 120, 131
pi. 46, figs. 1-4, pp. 266, 267; pi. 54, figs.
4-7, pp. 290, 291; pi. 70, figs. 5, 6, 8, pp.
338 339
text fig.24d, 284, 285
in lower part of Submortoniceras tequesqui-
tense zone, 24
cf. soutoni, 90
sp. aff. soutoni, 91
stangeri, 88, 38, 65, 93
pi.45, figs. 1-3, pp. 264, 265
text fig.25p, 286, 287
cf. stangeri, 25
stangeri (Baily) densicostus, 86, 5, 14, 15', 18,
20, 25, 87, 88, 128
pi.42, figs. 3, 4, pp. 258, 259; pi.43, figs. 2-4,
Texanites stangeri densicostus —Continued
pp. 260, 261; pi.47, figs. 5, 6, pp. 268, 269;
pi. 48, figs. 2, 5, 6, pp. 270, 271; pi.71, figs.
1-4, pp. 340, 341
text figs. 18, pp. 242, 243; 19, pp. 246, 247;
25cegh, 286, 287; 34c, 332, 333
sparsicosta, 83, 84
sparsicostus, 83, 84, 88
stangeri, 88
texanus, 10, 12, 16, 17, 19, 33, 78, 81, 84, 87,
88, 128
"texanus" 18
texanus subsp. gallica, 81, 9, 14, 15, 17, 18,
20, 25, 29, 82
pi.38, figs. 3, 4, pp. 240,241
text fig. 18, pp. 242, 243
texanus, 80, 14, 15, 18, 20, 25, 26, 29, 82, 84,
128
pi. 38, figs. 1, 2, pp. 240, 241; pi. 40, figs.
1-3, pp. 254, 255; pi. 41, fig. 4, pp. 256,
257
text figs. 18, pp. 242, 243; 21g, 250, 251;
22e, 252, 253; 25d, 286, 287
twiningi, 82, 9, 22, 25, 29
pi.38, fig. 5, pp. 240, 241; pi.39, fig. 1, pp.
244, 245; pi. 41, figs. 2, 5, pp. 256, 257;
pi.48, fig. 4, pp. 270, 271
"Texanites" haberfellneri, 18
Texanitinae, 75, 36, 37, 38
Texasia, 119, 120, 125
dartoni, 13, 14, 120, 125
dentatocarinata, 119, 12, 13, 14, 15, 16, 23, 26,
29, 52, 120
pi. 72, figs. 1-3, 6, 7, pp. 342, 343; pi. 73,
figs. 1-3, 5, 6, 10, pp. 344, 345
text figs. lOhpq, 184, 185; lib,192, 193
Veneraceae, 132
Veneridae, 132
